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A PROGRAM FOR THE SELECTION OF TRAIN- 
EES IN PHYSICAL MEDICINE 


NICK JOHN TOPETZES* 
Marquette University 
Milwaukee, Wisconsin 


INTRODUCTION 


SINCE the end of World War II many perplex- 


ing problems concerning the need and purpose of 
education in our modern, complex society have 
been brought to public attention. The whole aim 
of education in a democracy is to equip each in- 
dividual student for a better life and to guide him 
so he may contribute to the betterment of society. 
In recent years, educators have come more and 
more to respect the importance of individual dif- 
ferences. No two students are exactly alike in 
what they need to get through education to enable 
them to live fully. To meet these varying needs 
is not an easy task for educational institutions, 
especially since the students, themselves, are 
seldom aware of their own particular needs, and 
therefore depend largely on the advice of parents, 
teachers and others. Often the products of our 
American schools and colleges have reached adult - 
hood, unhappy in the work in which they find them - 
selves, and discontented, therefore, with their 
lot in life. Surely for them education has failed 
to fulfill its aim: to equip the individual for bet- 
ter living. 

Realizing that such conditions have prevailed 
and that American education has not done all with- 
in its power to produce well adjusted individuals, 
more educators in recent years have put forth 
special effort by evaluating their own work and 
experimenting with new ideas and procedures. 
Out of their evaluation and experimentation has 
come, among other things, an organized program 
of student guidance, based, to some extent, on ob- 
jective data from psychological measures, intel- 


ligence, achievement, judgment, interest, per- 
sonality adjustment, aptitude, and other tests. 
Such a testing program, combined with interpre- 
tation of the results and information about appro- 
priate vocational fields, has led many people in- 
to work they might not otherwise have done, but 
for which’they are found to have the necessary 
qualifications. The result is that their whole ed- 
ucational program focuses on a definite aim, and 
in turn, they find the satisfaction that only those 
who are doing the work for which they are best 
suited can know. 

Personnel work in a college or university is 
the systematic bringing to bear on the individual 
student all those influences, of whatever nature, 
which will stimulate him and assist him, through 
his own efforts, to develop in body, mind and 
character to the limit of his individual capacity, 
ability, interests, andaptitudes for growth.’’(108) 

Research must be brought to bear upon these 
problems of preparing, assisting, and stimulat- 
ing each student in selecting the occupation for 
which he or she is best fitted, in the light of his 
or her total educationai, vocational and social 
potentialities. 


“It is costly for society to spend time 
and effort in educating individuals to do 
tasks which they, at best, will perform 
on a very low level of efficiency. Both 
the individual and society have a stake 
in education. ’’ (87) 


The great growth in college enrollments, the 
changes in the availability of positions for college 
graduates, and the development in the science of 
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testing go hand-in-hand in making the problem of 
prediction of vocational success of greater im- 
portance than ever before. The need for the im- 
provement of methods of prediction and selection 
for the guidance of entering college students is 
evident in nearly every phase of modern profes- 
sional life. Higher education must become in- 
creasingly efficient by basing its plans and prac- 
tices on the positive objective findings of statis- 
tical, laboratory, and experimental studies. 

This investigation points the way for increas- 
ing the accuracy of knowledge about the possibil- 
ities of achievement and success of some of our 
entering college freshmen who desire to enter 
physical medicine. 

Consider, for instance, the students who in- 
tend to become physical or occupational thera- 
pists. There is room and need in society for 
men and women who are able practitioners of 
physical medicine. There is hardship, however, 
on the one hand, for the student trainee who fin- 
ally gets through and is ill-fitted to the profes- 
sion, and, on the other hand, for the disabled 
public when served by poor practitioners. 

Harold Clark and others (15) have studied oc- 
cupational distribution and trends. They have 
found that there is no close relationship between 
the number of persons preparing for an occupa- 
tion and the number of persons needed each year 
by the occupation in question, There consequent- 
ly is seldom a close relationship between the sup- 
ply of workers prepared for an occupationand the 
number of qualified employees the occupation can 
actually absorb. 

This fact is important because it shows clearly 
that our prevailing methods of vocational guidance 
ordinarily are trustworthy predictions of success 
or accurate data which are not used sufficiently 
on labor markets and employment objectives. 
Since it is society, as well as the individual, who 
will benefit, it is an obligation of the schools and 
colleges to make objective and subjective meas- 
ures of the student’s abilities, capacities, inter- 
ests, personality and social adjustment, and apt- 
itudes, Assume that there are 200 individuals 
wishing to prepare for a certain vocation; sup- 
pose further that through the application of apti- 
tude and related measures and other available 
data the department's faculty finds that only 100 
of the individuals can profitably prepare them- 
selves for the vocation. Some error is certain 
to result in this selection, so that of the 100 sel- 
ected not all will prove to be of the most promis- 
ing 100. Some of the rejected 100 will be those 
who would have made good in the preparation and 
training for the vocation and in the vocation it- 
self. 

There are a few fields in which guidance can 
be conducted with considerable promise of suc- 
cess. These fields are recognized as profes- 
sions, which require some lengthy preparation. 
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This fact alone operates as a method of selection, 
since only those who can afford the time and 
money involved in such preparation can be expec- 
ted to enter it. From the point of view both of 
the individual student and of service to society, 
something more than such a chance or haphazard 
method of selection is needed. The individual 
students should be protected against unnecessary 
disappointment and disillusionment which result 
from failure after once being admitted to an in- 
stitution of higher learning for professional prep- 
aration. The interests of society should be safe- 
guarded against inefficient persons by the main- 
tenance of adequate educational, vocational, and 


‘social standards. It is the duty of our higher in- 


stitutions to discriminate adequately between 
those who show high promise and those who offer 
little likelihood of success. 


SECTION I 
NATURE AND SCOPE OF THE STUDY 
A. Nature of the Problem 


FOR EFFECTIVE guidance of students 
into college work, articulation between the stu- 
dent’s capacities, interests, aptitudes, person- 
ality, and possibilities of achievement is neces- 
sary. The place of the college in the educational 
scheme is an important item in considering the 
problem of selection, admission and prediction. 
Guidance of pupils from high school into college 
should be as thorough and complete as possible. 
College to most people is a preparation directly 
for vocations which requires serious considera- 
tion from both student and faculty. 


‘‘No subjective or objective method of 
estimating success has as yet been in- 
augurated which is perfect. It is true 
that the most valid method for finding 
out whether or not a student can achieve 
a certain scholastic standing or be suc- 
cessful in an occupation is for her to 
try it. If, for instance, a student wants 
to become an engineer, the most valid 
method for him to find out if he can be- 
come one is first to attempt the training 
necessary and then go out and attempt 
the job. This trial and error method, 
however, is costly both for the individ- 
ual and the school, let alone society. 
For the individual it is a costly proced- 
ure because he may spend much time in 
trying out various lines of work.’’ (24) 


June, 1957) 


The general problem of this investigation is 
the evaluation of certain factors for estimating 
the future performance of individuals applying 
for admission to or having actually entered the 
physical or occupational therapy courses at the 
University of Wisconsin. In other words, the 
problem is to determine how to use best the 
knowledge of a number of characteristics and 
data of students entering the Department of Phys- 
ical Medicine in predicting their future success 
as measured by certain selected criteria. The 
problem was investigated to determine more ac- 
curate means of predicting success and to set up 
methods for interpreting the data resulting which 
might be used by the faculty members in Physical 
Medicine for selection and guidance of their stu- 
dents. 


B. Purpose of the Study 


To make a wise selection from the list of ap- 
plicants to occupational and physical therapy 
courses has long been recognized as a formidable 
task. Because of considerable dissatisfaction 
with the results of previous methods of selection, 
the Department of Physical Medicine has been 
conducting this cooperative study with the use of 
several tests (intelligence, interest, achievement, 
special aptitudes, personality and social adjust- 
ment, and judgment), a rating scale, and a data 
form to supplement other methods of selection of 
students. 

The purpose of this study is to discover suf- 
ficiently reliable, and valid means for predicting 
the success of students entering Physical Medi- 
cine at the University of Wisconsin, knowing that 
these predictors will help in the initial and con- 
tinuous selection of students. If the selection of 
students for physical medicine can be more effic- 
iently made, much waste for the institution and 
disappointment for the individual can be prevent- 
ed. Selective devices are necessary for Physical 
Medicine. 

The problem in the initial selection of students 
is to develop a testing program which will pro- 
vide valid and reliable information (objective and 
subjective data) about the intelligence, achieve- 
ment, interest, special aptitudes, personality 
and social adjustment, and reasoning and judg- 
ment of each student in physical therapy and oc- 
cupational therapy. 

The general purpose of the testing program is 
to provide data which will help in the solution of 
the problem of selecting trainees in occupational 
and physical therapy. The purpose of the study 
through the use of the tests, a rating scale, grade 
point average, and predicted grade point average 
has established the following objectives: 
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1. To provide accurate and meaningful meas- 
urements of the individual's intelligence, inter- 
est, achievement, special aptitudes, personality 
traits, emotional adjustment, and judgment. 

2. To assist in the selection of students with 
potentialities to make good physical or occupa-~ 
tional therapists, and to arrange guidance tow- 
ards other fields for those who seem unsuitable 
for such specialization, 

3. To use measuring devices which will re- 
duce the amount of failures and consequent elim- 
ination of students from the training courses, 
since the latter, of necessity, have had to estab- 
lish enrollment limits. 

4. To provide diagnostic and remedial meéas- 
ures which will keep maladjustment at a minimum. 

5. To develop a practical means of predicting 
success in physical or occupational therapy from 
combining the student’s scores on a test battery 
and other pertinent data. 

6. To install a basic functional guidance and 
testing program which can be developed as an in- 
tegral and functioning part of the total school pro- 
gram of every physical and occupational thera~ 
pist. 

7. To select and/or devise professional and 
standardized tests which, in combination with 
each other or with other measures, may form a 
selective measure and prediction of the efficiency 
of therapists in Physical Medicine. 

The present study has been made possible by 
the cooperation of the University of Wisconsin 
Medical School, the Department of Education, and 
the National Foundation for Infantile Paralysis. * 
This investigation was begun during the second 
semester of the 1945-46 school year and contin- 
ued through both semesters of the 1946-47 school 
year at the University of Wisconsin. 

The professional divisions of medicine are in- 
terested in having the various departments of 
Physical Medicine, occupational, and physical 
therapy, supply competent and well-trained ther 
apists. In order to do this, the schools and their 
faculties understand that they must attract and 
select for training those students who are most 
likely to succeed and become able therapists, 

All of the schools of physical medicine employ 
some method for selecting their students from 
the applicants who seek admission, Mostofthem 
study the student's previous school record, many 
insist upon a personal interview, and some de - 
mand that the student demonstrate a certain com- 
petence in specific examinations. 

Some schools of occupational and physical 
therapy have not had as many applicants as they 
would wis for and this may have caused a few 
to accep. students whose chances for becoming 
competent therapists were not very promising. 


*The National Foundation For Infantile Paralysis provided all of the financial assistance needed for this 
research project. 
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While this has undoubtedly acted as a challenge 
to the schools and has made them redouble their 
efforts to produce the best possible therapists 
from these poorer students, yet Physical Medi- 
cine desires that the efforts of its schools be con- 
centrated on training those who are most likely 
to become top-quality therapists. 

It has been the hope of many individuals, groups, 
and committees during the past years that atten- 
tion be given to the use of aptitude tests for im- 
proving the selection of therapy students. In 19- 
45, the Medical School and the Department of Ed- 
ucation of the University of Wisconsin appointed 
a committee to study this problem. 

In February, 1946, a committee comprised 
of Dr. Alanson H. Edgerton, Professor of Edu- 
cation, who is in charge of Guidance Training 
courses; Dr. Elizabeth Grimm, Medical Director 
of the Department of Physical Medicine; Dr. Nick J. 
Topetzes, assistant professor of Education, Mar- 
quette University, and author of this study; Miss 
CarolineG. Thompson, Technical Director of the 
School of Occupational Therapy; and Miss Margaret 
A. Kohli, Technical Director of the Schoolof Phys- 
ical Therapy, decided after considerable discussion 
to use twelve tests covering the areas of intel li- 
gence, interest, achievement, special aptitudes, 
personality traits and social adjustment, andprac - 
tical judgments. 

It was felt that the place to start was with the 
administration of this battery of tests, already 
accepted as reliable and significant, from which 
a profile on each student could be drawn. The re- 
sults of these tests were to be compared with the 
subjective rating of the students by their instruc- 
tors and clinical supervisors during their train- 
ing period and with the rating given them by their 
employers and supervisors at the end of their first 
year of vocational experience. The rating form 
which was used is discussed in Section III. It 
was hoped by such correlation that certain tests 
would stand out as being of significance in the 
evaluation of the aptitude of the student. If these 
tests would not accomplish this purpose it would 
then be necessary to develop one battery which 
will. 

In the selection of students for Physical Med- 
icine (especially with the current influx) the Un- 
iversity is concerned with maintaining high stand- 
ards for admitting students into the Department. 
That is why the need of some methods of selec- 
tive admission to the study of physical and occu- 
pational therapy has arisen. The increasing num- 
ber of students in Physical Medicine, the limita- 
tion of clinical facilities and the desire to pre- 
vent overcrowding in the schools made it seem 
necessary that an experimental guidance and test- 
ing program be developed for this Department. 
The Department of Physical Medicine naturally 
desires the student who is likely to succeed in 
the field because he or she has the potentialities 
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to make a good therapist and the safest guaran- 
tee is the incorporation into the Department of 

a basic testing and guidance program with selec- 
tive devices which possess the greatest predic- 
tive value. 


C. Review of Related Literature 


Many studies have been made related to the 
selection and prediction of students in college. 
This problem of college success and vocational 
success has been confronting the schools in our 
democratic society for many years. Educators 
have been probing into this matter hoping to find 
some reliable and valid means for selecting stu- 
dents and predicting college and vocational suc- 
cess. 

Douglas s and associates (25) of the University 
of Minnesota found that: 


1. Success can be predicted more accurately 
in curriculums to which first-year college stu- 
dents are admitted, e.g., engineering, nursing, 
pharmacy, agriculture, and in the School of Bus- 
iness Administration and College of Dentistry 
(coefficients of multiple correlation run from 
.70 to . 80), and less accurately in the other cur- 
riculums to which students are admitted only af- 
ter two or more years of college work, e.g., law, 
medicine, business administration, and educa- 
tion (best coefficiencies of multiple correlation 
run from .60 to . 70). 

2. Prediction for vocational success can be 
made more accurately for the pocrest and the 
ablest students than for those of medium ability. 

3. Tests of general mental ability and achieve- 
ment not only are less closely correlated with 
scholastic success than the more pertinent spec- 
ial aptitude tests, but they add definitely less to 
multiple correlation coefficients. 

4. Interest scores were found to be only slight 
ly correlated with marks and to add nothing to 
other variables for prediction. . 

5. Two general reading tests (speed) were 
found to be less closely correlated with success 
than other variables requiring less time. 


Segel (93) found that the correlations between 
general mental tests and achievement tests are 
lower than those between the same tests and gen- 
eral college scholarship. Those with general 
achievement tests are likewise slightly lower 
while those with specific traits, interests, apti- 
tudes, or achievements are approximately the 
same as the relationships between mental tests 
and grade point average. These data led Segel 
to the conclusion that for predicting success in 
a college program, tests of specific aptitudes, 
interests, and achievements are the best. 

Although the number of individuals engaged in 
various professions is small compared to the 
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total number of persons employed, these occupa~ 
tions represent the vocational goal of many who 
cannot possibly succeed. The fact that the occu- 
pations and professions require college training 
has acted as a selective factor which barred many 
who were incapable of succeeding. Fortunately, 
the recent expansion of higher education intensi- 
fies the need for accurate predictions of those 
most likely to be successful in professional train- 
ing courses and in subsequent occupational ad- 
justment. 

A definite level of scholarship, results of gen- 
eral intelligence tests, and personality charac- 
teristics have been general criteria used to indi- 
cate success in professional courses like Medi- 
cine, Nursing, Law, Dentistry, and Business 
Administration. In addition to these general cri- 
teria instruments of prognosis, rating scales, 
special aptitude tests, and judgment scales have 
been developed to indicate specific professional 
aptitudes. 

Because medical schools have always been 
selective, rigorous standards of scholarship ac- 
companied by personal characteristics as judged 
by members of the schools have been used as cri- 
teria of selection. Recently, however, the Asso- 
ciation of American Medical Colleges has been 
using a prognostic test devised by Moss (71) which 
consists of comprehension and retention, visual 
memory, memory for content, logical reasoning, 
and scientific vocabulary. It is now being given 
in 600 colleges. The scores bear a significant 
relationship to success in medical school. The 
Medical Aptitude Test scores predicted 53 per- 
cent of the failures and excluded only 5 percent 
of those with high scholarship records. A com- 
bination of the test with premedical scholarship 
data predicted 69 percent of failures and excluded 
only 4 percent of those with high average marks. 

Because dentistry seems to require more 
mechanical and motor ability than medicine, tests 
of mechanical aptitude and manual desterity have 
been used to predict success in this field. Inthis 
field, Schultz (92) gave tests of motor adaptabil- 
ity, motor learning, and general intelligence to 
second-year dental students. The motor-adapt- 
ability score yielded the highest validity coeffic- 
ients (.25 to .37). Harris (43), however, report- 
ed that five mechanical-aptitude tests gave only 
chance correlations with his two criteria of suc- 
cess in dental school. The Otis Intelligence Test 
correlated .55 with first year average marks 
and, when combined with predental scholarship, 
gave a multiple correlation of .67 with average 
dental-school marks. It is still problematical 
whether motor and mechanical ability tests in- 
crease the accuracy of prediction of success in 
dental schools. 

Douglass and McCullough (25) made a study 
of 83 students at the University of Minnesota 
showing the relation between the predicted dental 
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honor point ratio and the actual first-year dental 
grades. These predictions were made on the 
basis of predental grades, and scores on mental 
ability test, metal filing test, visual memory 
test, and finger dexterity tests. 

Mac Phail and Joslin (65) found that 124 girls 
in training at the Rhode Island Hospital were su- 
perior to 124 students in training at another in- 
Stitution because the students of nursing educa- 
tion at Rhode Island Hospital were selected by 
means of intelligence, reasoning, personality, 
and achievement tests. 

In Law, the Ferson and Stoddard Law Apti- 
tude Examination is given, although similar tests 
have been developed at Yale, Columbia, and other 
universities. It measures capacity for accurate 
recall, comprehension of passages read, ability 
to reason by analogy, ability to reason analytic~ 
ally, and skill in pure logic. Research has shown 
that students ranking below the median on the test 
subsequently fail in such large numbers that such 
scores may be interpreted as indicating lack of 
legal aptitude. 

Gaudet and Marryatt (35) found that this test 
was better than freshman marks in predicting 
marks in law school. 

Crawford (19) reports that the School of Law 
of Yale University adopted the practice of selec- 
tive admissions, and about 1926 limited the num- 
ber to be admitted each year to 100. In addition 
to the general requirements—college record, 
letters of recommendation from college instruc - 
tors, and interviews—experiments were under- 
taken with aptitude tests. The first tests used 
were the Thorndike CAVD Test, which took four 
hours and a test of (twenty minutes constructed 
by Chapman. The average correlation of the 
Thorndike Test was +.45, of the Chapman Test 
+. 40, both lower than the correlation between 
college grades and first year grades in law school. 
Neither test, however, was a test of legal apti- 
tude specifically. : 

In 1937 the Law School of the University of 
California adopted the use of a legal aptitude test 
for purposes of selection and as a possible pre- 
dictor of success. Dickinson (23) found after a 
period of four years’ experimentation that stu- 
dents who scored high on the aptitude test did 
well in the L. w School’s course program. The 
correlation of the aptitude test with grades in 
the Law School was . 75. 

The development and application of tests for 
selection of students to study engineering have 
had a longer history than either medical or law 
aptitude tests. 

An experiment was undertaken by Hammond 
and Stoddard (42) to discover whether aptitude 
tests were useful as means of predicting proba- 
bility of success in engineering. The correlation 
between composite scores in the entire series 
of English, Physics, Chemistry, and Mathemat- 
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ics Aptitude Tests and general success in the 
work of the freshman year was . 70. 

Sackett (90) reported that aptitude tests in Eng- 
lish and Mathematics were given to nearly 3000 
entering students in twelve colleges. The math- 
ematics aptitude test showed a correlation of .57 
with the average grade at the end of the first year 
and . 52 at the end of the second; the English test 
resulted in a correlation with average grades in 
the two years of .45 and .37, respectively. It 
seems safe to say, was the conclusion, that a 
good mathematics test has selective value for en- 
gineering students. 

Bingham (7) in his Engineering study reported 
that the score on the mathematical section of the 
Aptitude Test is one of the most dependable meas- 
ures for predicting engineering success. 

Wilson and Hodges (117) found that marks in 
freshman mathematics and freshman mechanical 
drawing courses correlated . 42 and . 406, respec- 
tively, with marks in engineering courses and 
the Aptitude Test. With the same criterion, the 
Otis Advanced Intelligence Scale correlated .382. 
A multiple correlation of .69 for marks in ad- 
vanced courses in engineering was obtained with 
marks in freshman courses, and scores on the 
Otis test. Intelligence tests, previous scholar- 
ship, scores on special aptitudes, and achieve- 
ment tests in science and mathematics seem to 
provide the best combination for prediction in 
engineering. 

Ruch (88) suggested that the best measures 
for selection and prediction of students for teach- 
er-training institutions are batteries of tests of 
general intelligence ability, reading tests, and — 
personality tests. The correlation between the 
intelligence test and grades for one semester 
was reported at . 80; the correlation between 
reading test and academic grades was . 75; and 
the correlation between the personality test and 
grades of special college tests was . 72. 

Roberts (86) found that the Army Alpha Intell- 
igence Test correlated .75 with the students’ av- 
erage of the first and second semester’s grades. 
Roberts found that success in college is determ- 
ined by mental ability. 

This review of related literature seems to 
have shown the value of research with this prob- 
lem of selection and prediction of success of col- 
lege students as measured by selected criteria. 
It also seems to indicate that these studies have 
made many contributions to the problems of vo- 
cational success. It would seem highly desirable 
to conduct continued studies with these matters 
of selection, prediction, and success. 
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SEC TION II 


OPPORTUNITIES AND REQUIREMENTS OF 
PHYSICAL AND OCCUPATIONAL THER- 
APISTS 


AS A RESULT of World War II, unprec- 
edented development has taken place in both phys- 
ical and occupational therapy. These two divis- 
ions of physical medicine are purposely referred 
to together, since in modern practice they are 
inseparably interrelated. 

The causes that have been responsible for rec- 
ent progress in physical medicine are the war 
with its many physical casualties, a sharp rise 
in industrial accidents due to the large numbers 
employed, and the wide-spread publicity given 
physical medicine along with the stimulus, inthe 
form of educational opportunities and material 
assistance, furnished by the National Foundation 
for Infantile Paralysis, the Baruch Committee, 
and similar organizations. As a consequence of 
the above causes, in this country more people 
than ever before have acquired an interest in 
physical therapy and occupational therapy, have 
sought to take up these callings, and have come 
to look upon them as highly desirable and con- 
structive forms of occupational endeavor. 

During the cessation of hostilities and the ad- 
vent of peace, the thought was expressed by some 
that there probably would occur a more or less 
sharp decline in the demand for those trained in 
physical medicine. Although the war has long 
since ended, there is no evidence to indicate a 
diminishing need for services in physical therapy 
and occupational therapy either in the immediate 
or distant future. For at least another genera- 
tion the problem of rehabilitation of industrial 
casualties, war casualties, and other disabilities 
promise to tax our ability to produce enough ad- 
equately trained physical and occupational ther- 
apists to meet the continuing employment demand. 
To be successful with this problem better selec- 
tion and training of the students must be made. 


‘It is becoming more and more ap- 
parent that physical medicine is ex- 
panding rapidly and that in the future, 
it will encompass a broad and at pres- 
ent considerably neglected phase of 
medical practice. As it is now devel- 
oping, physical medicine is progress- 
ing into three major fields: (1) phys- 
ical therapy, (2) occupational therapy, 
and (3) reconditioning of the conval- 
escent.’’ (36) 
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A. Physical Therapists 


Definition. —‘‘ Physical therapy is the treat- 
ment of disease or injury by means of heat, cold, 
light, scientific massage, therapeutic exercise, 
water, and electricity.’’ (37) The modalities 
are used in treatment which is prescribed by a 
physician for such disorders as sprains, polio- 
myelitis, fractures, arthritis, and other cases. 
Physical therapy offers a career for persons in- 
terested in physical rehabilitation. 

Physical therapy, like occupational therapy, 
has been discovered to be a tremendous aid in 
helping the war-wounded for their return to duty 
or to useful civilian life. Since World War I, it 
has grown slowly and steadily as its usefulness 
has been proven in the cases of crippled children, 
industrial accidents, and infantile paralysis. 
When the second war came, the need for physical 
therapists increased considerably. 

Outlook. — There were 2000 physical therapists 
registered with the American Registry of Physi- 
cal Therapists Technicians in 1946. Less than 
100 of them were men. 

There was an acute shortage of trained phys- 
ical therapists during the war and the demand is 
still greater than the supply. The needs are not 
being met. Applications for training are now ex- 
ceeding training capacity so that only the best 
qualified are selected. This year at the Univer- 
sity of Wisconsin, 525 applications were received 
from forty-four states and Washington, D.C., 
and five foreign countries from persons interest- 
ed in enrolling in the Physical Therapy course. 
Only seventy applicants of the 525 interested 
were admitted. 

Duties. —Working always under the direction 
of the patient’s physician who diagnoses and then 
prescribes treatment, the physical therapist car- 
ries out the doctor’s orders. She applies heat 
and massage to stimulate circulation and to tough- 
en tender or burned skin. The physical therapist 
uses her fingers and hands in rapid movements. 
She uses whirlpool baths and ultra-violet lamps 
to relax and gently exercise muscles which have 
stiffened or have lost their power of motion. The 
physiotherapist also employs pulleys, posture 
chairs, finger extenders, ladders, ‘‘walkers,’’ 
grip strengtheners, exercise machines, and walk 
ramps to accomplish her purpose. 

Qualifications. —What qualifications must a 
young person have for success in this field? First 
of all, good technique and sympathetic understand- 
ing are essential. She must be a sympathetic per- 
son who understands human problems, and yet 
who is capable of being casual when necessary to 
help a patient get over any self-pity. A physical 
therapist should have a keen interest in medicine 
and in medical problems. Besides this, she 
must be interested in other people and their 
troubles, and have an intense desire to be of ser- 
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vice to people who are in need. 

The physical therapy technician must have a 
strong interest in her work so that she is con- 
stantly motivated. She must possess mechnanical 
aptitudes, mental ability, judgment, reasoning 
and verbal ability to such a degree that she will 
present herself in a self-reliant and successful 
manner. She must not exhibit any anti-social or 
withdrawing tendencies. The physical therapist 
should possess adequate social standards and 
social skills. 

Training. —Special training is absolutely nec- 
essary. A registered physiotherapist must have 
received her education in one of the 26 schools 
accredited by the American Medical Association. 
A typical course of study is the one offered by 
the University of Wisconsin which is approved 
by the Council of Medical Education, and Hospit- 
als of the American Medical Association, and 
prepares the student to meet the qualifications 
and training for registration in the American Reg- 
istry of Physical Therapy Technicians. 

Degree Course in Physical Therapy. —-This 
is a four-year course leading to the degree of 
Bachelor of Science in the School of Letters and 
Science and a Certificate in Physical Therapy in 
the Medical School. 

For entrance to this course the student must 
satisfy the general admission requirements of 
the University. 

Because of the limitation of clinical facilities, 
at the completion of the sophomore year the high- 
est ranking thirty students will be selected to 
complete the last two years. 

The curriculum requirements are the comple- 
tion of 124 credits and at least 124 grade points. 
On the next page is the recommended sequence of 
the course for the four years and the Certificate 
Course curriculum. 


Certificate Course in Physical Therapy. —The 
certificate course for physical therapy technic- 
ians is twelve months in length and begins in Sep- 


tember of each year. College credit toward a 
degree in Physical Therapy is given for this work. 

Candidates for admission must satisfy one of 
the following requirements: 

1. A minimum of 60 college (academic) cred- 
its including courses in animal biology and phys- 
ics. 

2. Graduation from an accredited school of 
nursing. 

3. Graduation from an accredited school of 
physical education. 

Courses in chemistry are highly recommend- 
ed. Due to the limitation of clinical facilities, 
the number of students admitted to the course is 
limited to twenty. 

Earnings. —Salaries vary considerably, ac- 
cording to the section of the country. A recent 
survey by the American Physiotherapy Associa- 
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Freshmen 
lst Semester 2nd Semester 


Chemistry la Chemistry 1b 
English la English 1b 
Language la or Language 1b or 

Physics 65 Physics 65 


lst Semester 2nd Semester 


English or history............ English or history 
Language 10a or Language 10a or 
Social Studies Social Studies 
Psychology 1 
Phys. Med. 1 (Orientation). . 


lst Semester 2nd Semester 


*Physiology 115 Physiology 116 (Applied 


*Psychology 105 (Human Physiology) 
*Anatomy 37 Speech Correction) 
Home Ec. 119 (Child Psychology 106 (Abnormal)... 
Development) Phys. Ed. 56 (Kinesiology)... 
Electives 


Senior (12 months) 
lst Semester 


*Physical Medicine 2 (Preclinical subjects) 
*Physical Medicine 3 (Medical 
*Physical Medicine 4 (Massage) 
Physical Medicine 100 (Applied anatomy) 
*Physical Medicine 101 (Pathology) 
Physical Medicine 103 (Journal Club) 
Physiology 117 (Special problems in physical medicine) 


2nd Semester 


*Physical Medicine 5 (Therapeutic exercise) 
*Physical Medicine 6 (electrotherapy) 

*Physical Medicine 7 (Hydrotherapy) 

*Physical Medicine 8 (Clinical Practice) 

*Physical Medicine 102 (Ethics and administration) 
*Physical Medicine 103 (Journal Club) 


*Denotes courses taken by Certificate group for the twelve-months course. 
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tion revealed that the average beginner earns 
about $3400 a year, but the postwar period is 
pushing that figure up to $4000. Top salaries 
are usually around $5400. The therapists with 
instructional duties have salaries ranging upward 
to $6000. 

Advantages and Disadvantages. —The advant- 
ages of a career in physical and occupational ther- 
apy are about the same. At present there is a 
big demand for them both and it will continue. 
Both have now acquired professional status and 
are established fields. The work is varied, and 
offers unlimited chances to develop one’s initia- 
tive and ability. The hours are regular, usually 
an eight hour day, five days a week, and a half 
a day on Saturday. Employment is steady and 
secure. Best of all, there is the joy of creating 
comfort and happiness for others, and also the 
stimulating cooperation of doctors, nurses, so- 
cial workers, and families. 

The postwar future for therapists looks excel- 
lent. Physical therapy has never been over- 
crowded and will probably be used increasingly 
for various cases. 

As for the disadvantages, the therapist must 
live, in many cases, at institutions which are is- 
olated in remote communities. Educational re- 
quirements are constantly being increased, so 
that the expense of getting the necessary training 
is sometimes a disadvantage. Therapists often 
have to work with mental and physical cases which 
place them in difficult situations, and as a result, 
are under constant nervous strain. Salariesare 
not high considering the training required. 


B. Occupational Therapists 


Definition. —‘‘Occupational therapy is an ac- 
tivity, mental or physical, prescribed by a phys- 
ician for its remedial value. It is recognized by 
the medical profession as a valuable adjunct in 
contributing to and hastening recovery from dis- 
ease or injury. ’’ (74) 

‘‘Occupational therapy aims to help the patient 
in three ways—mentally, physically, and social- 
ly. Physically, its function is to increase mus- 
cle strength and coordination and joint motion as 
well as to improve general bodily health. Ment- 
ally, its function is to supply as nearly as pos- 
sible normal activity through avocational projects, 
and prevocational studies and training. Socially, 
its function is to arouse interest, courage, con- 
fidence, and to give the patient the feeling of so- 
cial usefulness. ’’ (75) 

Outlook. —Today there are 2200 Registered 
Occupational Therapists. There is an increas- 
ing need for capable persons in this field. At 
present there are shortages for clinical, work- 
shop, administrative, and instructional posts. 
Because of the expansion of veterans’ hospitals, 
as well as civilian hospitals, general increase 
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in the use of this type of treatment for mental 
patients, crippled children, tubercular patients 
and convalescents, opportunities will continue to 
be good. 

Duties. —‘‘Occupational therapy is expanding 
rapidly and seems to be breaking away from its 
preoccupation with arts and crafts and to be ex- 
tending into a wider field including new prevoca- 
tional, avocational, and vocational pursuits. The 
occupational therapist today is concerned with 
skills and techniques such as creative arts, recre- 
ation and educational subjects. ’’ (76) 

The occupational therapist must know handi- 
crafts, medicine, and psychology. For each 
person she must know something of his cultural 
background, previous interests, and hobbies. 
She assigns work or projects that will be benefic- 
ial, grading it to match the patient's progress 
and his increasing strength and dexterity. She 
then measures the results and keeps a chart of 
the patient’s recovery. 

The occupational therapist works with mental 
or orthopedic patients. Some therapists are em- 
ployed in tuberculosis or children’s hospitals or 
wards. Still others specialize in work with the 
blind or with patients who are chronically ill. 
The occupational therapist engages in embroid- 
ering, knitting, and basket-making, things in 
which most women find pleasure. The therapist 
has such duties as carpentry work, hammering, 
Sawing, painting, whittling, drilling, printing, 
modeling, crocheting, and making leather goods. 
She must keep records and provide educational, 
dramatic, music, and dancing programs. 

Qualifications. —‘‘In order to do her jobwell, 
the therapist must have certain qualifications. 
She should have good health, and excellent men- 
tal and emotional self-control. The therapist 
should possess the ability to be casual, with no 
false cheering up and no overpraise, yet with no 
minimizing of patient’s progress, Extreme pa- 
tience with cross or fretful individuals, with the 
mentally ill, and with naughty children is vital.’’ 
(76) 

The occupational therapist must like people 
and genuinely desire to help them. Tact, poise, 
a well-balanced personality, initiative to find 
activities that will awaken a response, anda 
sense of humor are all essential, as is an inter- 
est in medicine and scientific subjects. 

The therapist should possess manual dexter - 
ity, physical and emotional health, muscle coor- 
dination, and special attitudes needed for her 
work. 

Training. —Special training is absolutely nec- 
essary. A registered occupational therapist must 
have received her education in one of the 25 schools 
accredited by the American Medical Association. 

The University of Wisconsin is one of the 
schools offering a four-year academic course 
leading to the degree of Bachelor of Science in 
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Occupational Therapy which is followed by thirty- 
six weeks of hospital experience in the practice 
of occupational therapy under the supervision of 
registered occupational therapists. On success- 
fully completing the course, students receive a 
certificate from the Medical School as graduate 
occupational therapists. 

During their four years of academic work 
students are enrolled in the School of Education 
and concentrate on social and biological sciences 
together with technical courses in the arts anda 
variety of manual skills to supply the background 
required for their clinical work. 

For entrance to this course a student must 
satisfy the general admission requirements of 
the University. The course is under the: joint 
control of the Schools of Education and Medicine. 

The curriculum requirements are the comple- 
tion of 124 credits and at least 124 grade points. 

On the next page is the recommended sequence 
for the course in Occupational Therapy. 


Earnings. —Salaries for beginners range from 
$2800 to $3600 a year. After the occupational 
therapist has gained experience, she can expect 
to earn from $3600 to $5000 a year. In the ex- 
ecutive positions, the salary range is $6000 to 
$8000 per year. Civil Service therapists receive 
from $3600 to $4800 a year. 

In the profession as a whole, the salary situ- 
ation is moving slowly. The rewards, however, 
are not usually in money, but are in the emotion- 
al satisfaction of helping people overcome their 
disabilities. 

Advantages and Disadvantages. —The advant- 
ages and disadvantages for the occupational ther- 
apist are practically the same as for the physical 
therapist. There is more opportunity for men 
in occupational therapy, for the new trend in re- 
habilitation, a trend which requires that the oc- 
cupational therapist be able to teach metal trades, 
woodwork, carpentry, etc., to men patients, may 
result in an increase in the demand for male ther- 
apists. 

The lack of training facilities for male 
students plus the fact that salaries, while 
they are considered fairly good for women, are 
rather inadequate for a man to raise a family on, 
makes the field a difficult one for them! 

The opportunities and requirements in phys- 
ical and occupational therapy are practically sim- 
ilar. There is a great demand today for both 
types of therapists, and both divisions of physi- 
cal medicine are expanding rapidly. Since World 
War I much more training is required of trainees 
in physical and occupational therapy. Certain 
pre-professional and personal qualifications are 
necessary for the students in therapy training. 
Salaries for the graduate therapists are some- 
what attractive and their future is bright as there 
is a need for therapists which will exist for some 
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time. The advantages for the physical and occu- 
pational therapist overweigh the disadvantages. 


SECTION Ill 
METHODS AND MATERIALS OF INVESTIGATION 
A. Methods of Investigation 


FOLLOWING a careful survey of available 
information from published reports and referen- 
ces, the data presented in this study were secur- 
ed on the University of Wisconsin campus by us- 
ing a battery of tests, a rating scale, a dataform, 
and other information gathered from the subjects 
and the Registrar’s office. The University Stu- 
dent Counseling Center also cooperated by furn- 
ishing some supplementary data which were not 
available in the Registrar’s office. 

The survey of literature included books and 
pamphlets listed in the Education Index, the 
Reader’s Guide to Periodical Literature, and bib- 
liographies secured from various books and sel- 
ected references from the American Medical As- 
sociation, National Education Association, and 
Encyclopedia of Educational Research. 

An especially helpful selective bibliography 
on Physical Medicine was obtained from Miss 
Caroline G. Thompson and Miss Margaret A. 
Kohli, Technical Directors of the Departments 
of Occupational Therapy and Physical Therapy, 
respectively. 

In this investigation a battery of twelve care- 
fully selected tests covering six areas of desired 
information was administered to the 234 physical 
therapy and occupational therapy students. Two 
kinds of tests were used in this battery, namely, 
the paper and pencil type, and the performance 
type. The former was administered to groups, 
and the latter was given to the students individu- 
ally. 

The rating scale used in this research study 
was constructed by the Department of Physical 
Medicine. This instrument is a five-point scale 
which has three categories: professional pre- 
paredness, professional qualifications, and per- 
sonal qualifications. Five instructors in Physi- 
cal Therapy, as well as five instructors in Occu- 
pational Therapy rated their respective students. 
The ratings of the five instructors were then 
pooled and an average for each quality or trait 
was submitted from the five ratings. This was 
done for both Occupational and Physical Thera- 
pists. 

The two-page data form used in this study was 
constructed by the author. The information was 
gathered from each student during a short stand- 
ardized interview and the results were recorded 
in the data form during each interview. 
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lst Semester 
English la (Freshman 


Foreign Language 1 a 
Art Ed. 50 (Freehand 


Draw. Perspec.)........... 


Physics 65 or 1 
P.E. 15a (First Aid) 
Physical Education 


lst Semester 


Foreign Language 10a 
Art Ed. 62 (Creative 


lst Semester 


Art Ed. 70 (Art Metal) 


Psychology 1 (Introd. )........ 
O. T.2 (Medical Lectures)... . 


Home Ec. 85 (Weaving) 
Electives 


lst Semester 


Psychology 105 (Human 
Adjustments) 


O. T.3 (Surgical Lectures).... 


O. T. 4 (Practical Applica- 
tion of O. T. crafts) 

Home Ec. 119 (Child De- 
velopment) 

Home Ec. 15 

Electives 
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Freshmen 


2nd Semester 


English 1b (Freshman 
English) 

Foreign Language 1b 

Art Ed. 51 (Freehand 
Drawing) 

Zoology 17 or 1 


O.T. 1 (Preclinical Train. ).. 


P. E. 48 (Recreational 
Therapy) 


Sophomore 


2nd Semester 


Foreign Language 10b 
Art Ed. 62 (Creative 


2nd Semester 


Art Ed. 71 (Pottery) 
Art Ed. 175 (Crafts for 


P.E. 56 (Kinesiology) 

Home Ec. 94 (Dec. 
Textiles) 

Electives 


2nd Semester 


Psychology 106 (Abnormal)... 
O. T.5 (Theory of O.T.)...... 


O. T. 6 (Clinical Prac. 
and Dir. Teach. 

O. T.7 (Neurology, psychi- 
atry, communicable 
diseases) 

P. E. 176 (Therapeutics) 

Electives 


273 
3 
| | 
14-16 
15-16 
Art Ed. 54 (Elem. st a 
16 
Phy. Education..............._0 
16 
Junior 
1 64 
16 
16 
Senior 
4 
| 
16 16 
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The data form included items of general infor- 
mation such as name of student, age, sex, year 
in school and course, race, descent, degrees 
held, birth data, and the other data. 

The data form also included a psychograph of 
all the tests. This test profile contained the 
names of the tests administered, the raw scores, 
and the percentile ranks on all tests taken. 

The data from the Registrar’s office included 
the actual grade point average, predicted grade 
point average, high school rank, and general in- 
formation concerning the subjects. 


B. Testing Program 


It was found that the testing program needed 
for this study required a selection of measures 
for intelligence, interest, special aptitudes, reas- 
soning and judgment, achievement, and person- 
ality. The particular combination of measuring 
techniques required in this investigation was dic- 
tated by the specific purposes to be served by the 
various tests. 

It is necessary that a systematic business- 
like procedure be employed by the group incharge 
when the purpose of the testing program is estab- 
lished. This also holds true for the selection of 
the tests. In selecting the battery of tests the 
committee scrutinized the pertinent literature, 
the actual blanks, and the corresponding manuals 
relating to all materials under consideration. The 
committee members, each independent of the 
others, looked over these materials for the pur- 
pose of considering the following data: 


1. Title, author, publisher, designated function. 

2. Significance. 

3. Validity. Does it measure what it purports 
to measure? 

. Reliability. How accurately and consistently 
does the test measure? 

. Diagnostic value. Does the test give infor- 
mation as to the trainee’s difficulties ? 

. Norms. What types are available? Are they 
representative? What is their range? 

. Administration, Is the test easy to give and 
score? How much time is required? 

. Pupil Performance. What does the pupil do? 
What dimensions (speed, difficulty, quality) 
are measured? How are the scores 
expressed? 

. Construction of the test. How were the items 
selected? How was the placing of the items 
carried out? 

. Manual. Does it contain complete and eas- 
ily intelligible directions? Does it give norms? 
Does it suggest uses to which the test results 
might be put? Does it give data about the 
test? 
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11. Costs. The cost was considered in relation 
to the dependability and usefulness of the re- 
sults. 

. Mechanical considerations. What are the 
good and bad points about the typography, 
makeup, packing, size and complexity of the 
test, material (wooden, paper, cardboard) 
of the test, etc. * 


‘Tests have two major functions: a determ- 
ination of the needs, abilities, achievement stat- 
us, interests, intelligence, and personality char- 
acteristics;.and an appraisal of the outcomes of 
learning. ’’ (18) 


Objectives of Testing Program 


The information the committee desired to gain 
from these tests is found in the answers to the 
following questions: 


1. What mental ability does each student possess ? 

2. Does the student possess the ability to mem- 
orize verbal and visual materials? 

3. What are the student’s interests? 

4. To what extent does each student’s memory, 
mental maturity, judgment, reasoning, verb- 
al, and performance abilities limit her? 

. What ability does the trainee have to use her 
hands and fingers skillfully and dextrously? 

. What ability does the student have to train 
her muscular movements? 

. Does the student use her abilities and skills 
in a self-reliant and successful manner? 

. What ability does she have to visualize pat- 
terns and relationships without the necessity 
of preparing drawings of all these relation- 
ships? Associated with this is the objective 
of measuring the student’s appreciation of 
artistic design. 

. What is the student’s knowledge of word mean- 
ings-—both general and scientific vocabulary ? 

. What is the student’s ability to read with un- 
derstanding the type of material that she will 
be expected to read in Physical Medicine? At 
what rate will she read this? 

. Does she possess social maturation? This 
is associated with practical judgment. 

. How is her personality? 

a. Does she exhibit any anti-social or with- 
drawing tendencies? 

What deviations, if any, does she poss- 

ess from the normal personality ? 

c. Does she possess adequate social stand- 

ards and social skills? 

Is she maladjusted? 


b. 


d. 


The emphasis on aptitudes, interests, and 
personality measures is necessary since the 


of Education, University of Wisconsin, 197. 


June, 1957) 


majority of students have had little or no exper- 
ience in clinical work of any sort prior to enter - 
ing the Physical Medicine program. 

The committee after a careful selection of 
the tests categorized them into six classifica- 
tions or areas. The areas and tests decided up- 
on are as follows: 

Intelligence: The Wechsler-Bellevue Intelligence 
Scale and the California Mental Ma- 
turity Test 


Achievement: The Wide Range Achievement Test 
and the Michigan Speed of Reading 
Test 

Interest: The Kuder Preference Record 

The Purdue Pegboard, The Minne- 

sota Rate of Manipulation, The 

Minnesota Paper Form Board, and 

the Bennett Mechanical Compre- 

hension Test 


Aptitudes: 


Personality: The Minnesota Multiphasic Per- 
sonality Inventory, and the Wash- 


burne Social Adjustment Inventory 


Practical 
Judgment: 


The Cardal) Practical Judgment 
Test 


The committee recognized that some of these 
abilities are extremely difficult to measure and 
for that reason considerable time may be re- 
quired before adequate measuring devices can 
be designed and developed for them. The funda- 
mental objective of this aptitude testing program, 
however, is the extent to which the therapy stu- 
dent is likely to succeed in her professional prep- 
aration and later employment. Therefore, the 
tests to be used were expected to indicate some 
promise of future success in the practice of oc- 
cupational or physical therapy. Of course, as 
stated previously, nowhere is the claim made 
that these or any other aptitude tests can be used 
as the only criterion for the admission of stud- 
ents into the Department of Physical Medicine. 

Before and after the committee selected its 
tests much consideration and discussion were 
given to the specific purposes to be served by 
the areas of the test battery. Significant objec - 
tives of these areas and reasons for their use 
were discussed in connection with the services 
which they render in diagnosing, appraising, and 
guiding. The areas of the battery of tests which 
were considered relative to their effectiveness 
in the attainment of the objectives established 
were intelligence tests, achievement tests, in- 
terest tests, special aptitudes, personality and 
social adjustment tests, and judgment and reas- 
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oning tests. 
A discussion of the prime considerations and 
salient functions of each of these areas follows. 


Intelligence Tests 


‘*The exact nature of the combination of abil- 
ities known as intelligence is not well understood. 
However, it is definitely known that individuals 
differ widely in the amount, andperhaps the qual - 
ity, of it they possess, and that within limits it 
can be measured.’’ (38) 

Many definitions of intelligence have been giv- 
en. Two of the definitions most commonly quot- 
ed are: 


Binet: 


‘Intelligence is the tendency of thought 
to take and maintain a definite direction, 
the capacity to make adaptations for the 
purpose of attaining the desired end, and 
the power of self-criticism. (38) 


Henmon: 


‘Intelligence involves two factors— 
the capacity for knowledge and knowl- 
edge possessed. (38) 


There are two types of general intelligence 
tests, the group and the individual types. Indiv~ 
idual intelligence examinations constitute the most 
accurate devices for the measurement of intelli- 
gence. Individual intelligence tests are pattern~ 
ed upon the Binet-Simon tests brought out in 
France from 1905 to 1911. The Wechsler-Belle- 
vue is rated one of the best of its type today. 

Group intelligence tests originated in America 
during the First World War. The Army Alpha 
and the Army Beta tests, the latter really a per- 
formance scale, were developed for use in selec- 
ting personnel for officers’ training and for other 
positions requiring high intelligence. 

One of the best group intelligence tests is the 
California Test of Mental Maturity. Mentalages 
and intelligence quotients can be obtained separ- 
ately for the language and non-language sections 
and for the instrument as a whole. 

The intelligence and mental maturity tests 
bring out the individual’s language and non-lang- 
uage abilities. They also indicate the stage of de- 
velopment of such mental processes as memory, 
reasoning, vocabulary, and spatial relationships. 
These tests should be interpreted in the light of 
the individual’s background, environment, and 
training. 

Clinical examiners who are relatively satis- 
fied with some form of the Binet-Simon scale will 
welcome a test, like the Wechsler-Bellevue, which 
is intrinsically better adapted to adult interests 
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and which is adequately standardized for adults. 
Achievement Tests 


This type of testing is probably the most 
straightforward and easily understandable type. 
The range of achievement measures is and should 
be greater than a classroom examination. 


‘‘We are familiar with the average 
grade and the specific pattern of an in- 
dividual’s grades, from which we can 
judge him to be best in one subject and 
poorest in another, or better in one 
type of subject than he is in another. 
These are important measures for in- 
tra-incividual and inter-individual an- 
alysis, so long as we have all our indi- 
viduals within one school. But when 
students move outside the walls, our 
grades are not always such good meas-~ 

_ures and not always the only measures 
predictive of the later adjustment of 
individuals. ’’ (11) 


Few psychological studies are complete with- 
out school achivement tests. Recent clinical ex- 
periences indicate that a thorough examination 
of a person’s personality should include not only 
interest and intelligence tests, but also tests of 
the school fundamentals. The correlation between 
intelligence and school achievement is moderate - 
ly positive, but not as high as was believed twen- 
ty years ago. This finding is consistent with the 
view that failure in school and in life adjustments 
may be caused by many factors besides lack of 
intelligence, Thus it happens that a child of av- 
erage or even superior intelligence may have 
great difficulties in learning to read or to figure, 
while a student of inferior intelligence may be- 
come relatively proficient in both reading and 
arithmetic. 

The Wide Range Achievement is a fine diag- 
nostic measure and it is very revealing in the 
study of individuals. 

A need for more reliable tests for speed of 
reading has been felt both in researches concern- 
ing the legibility of type and studies of the im- 
provement of reading ability. Reading disability 
is practically always a deficiency in the mastery 
of mechanics and not of comprehension. The 
Michigan Speed of Reading Test clearly points 
this out. This is one of the primary reasons this 
test was selected. 


Interest Tests 


Interest has long been considered a factor of 
successful adjustment in any vocation. The pos- 
sibility that interests adequately measured could 
be of some prognostic value has resulted in much 
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experimental work on this problem. Various 
methods have been used for discovering interests. 
The easiest and most common procedure, and 
most unsatisfactory, is to ask individuals what 
they are interested in. This method is extreme- 
ly inaccurate both from the point of view of re- 
call and the inability to express desire in words. 
Attempts to develop objective measures of inter- 
ests have resulted in several effective techniques. 
Of these the most valuable are the questionnaires 
or interest inventories. 

Kuder (55) and others studied the constellation 
of interest because it had been demonstrated that 
one interest isolated from other factors is not 
reliable for prediction or success or valuable for 
guidance. The Kuder Preference Record is in- 
tended for use in obtaining measures of motiva- 
tion in various lines of study and of work through 
a systematic record of a variety of activities. 

The preliminary studies disclosed a marked 
relation between patterns of scores and occupa- 
tional choice. More recent research by Traxler 
and McCall (108) and Yum (120) bolsters these 
conclusions. Traxler and McCall found that the 
retest reliability of the Kuder Preference Rec- 
ord was rather high; that the results didnot seem 
to be influenced by practice; that it had high pre- 
dictive value; and that there were noteworthy sex 
differences. 


Special Aptitudes 


‘‘Aptitudes may be defined as poten- 
tialities which can be trained into spec- 
ial skills useful in later job adjustments. 
For example, clerical aptitude may be 
the potentiality which could be trained 
into bookkeeping or accounting or filing 
skills. Mechanical aptitude might under 
training become proficiency or skill in 
punch press operation, welding, and 
other mechanical trades. ’’ (7) 


‘‘An aptitude is the condition or set 
of characteristics regarded as symp- 
tomatic of an individual's ability to 
acquire with training some specified 
knowledge, skill, or set of responses 
such as the ability to produce music, 
etc.’’ (85) 


Aptitudes may be either acquired or inherited. 
‘‘Present traits’’ of the individual include not 
only his ability also his interests, adjustments, 
character, physical aspects, and all his other 
aspects, but in evaluating his special aptitudes 
we usually concentrate on the one, two, three or 
more aspects which are most valuable for pre- 
dicting success. 

Aptitudes are similar to other aspects of in- 
dividuals in that they are not all equally strong 
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within the same person, and in that people differ 
from one another with respect to their possess- 
ion of any single aptitude. 

Like general mental ability, aptitudes may be 
considered to be relatively stable. It is often 
far more economical to fit an individual’s field 
of endeavor, either educational or vocational, to 
his present set of aptitudes than to attempt to 
change his aptitudes through some kind of train- 
ing so as to enable success in some field of en- 
deavor. 

This does not mean that in evaluating aptitudes 
we must search for aspects of the student which 
have not been influenced by experience and train- 
ing. That is, even aspects that have been sub- 
jected to much training—in other words, the 
present achievements of the students—should be 
evaluated insofar as these achievements may be 
considered predictive of future achievement. 

In dealing with special aptitudes it is necess- 
ary to determine the degree to which various oc- 
cupations require each of the aptitudes, then to 
determine the degree to which an individual pos- 
sesses each of the primary aptitudes, and finally 
to determine the individual’s fitness for the oc- 
cupation. 

The more traditional approach makes the 
breakdown first in terms of fields of endeavor 
such as music, art, engineering, law, occupa- 
tional therapy, physical therapy, and then con- 
structs measuring instruments specifically for 
the prediction of success in each of these fields. 
That is, the construction of most tests designed 
to help in estimating the probabilities that a per- 
son will be able to follow successfully an occupa- 
tion or profession she is considering has attempt- 
ed to break down mental ability in terms of cul- 
turally determined fields, e.g., musical aptitudes, 
art aptitudes, verbal aptitudes, mathematical apt- 
itudes, nursing aptitudes, legal aptitudes, teach- 
ing aptitudes, engineering aptitudes, mechanical 
aptitudes; ‘clerical aptitudes, and the like. 

It is sometimes necessary and advisable to 
measure aptitudes directly instead of placing the 
student into a competitive where the end achieve- 
ment is used as an index of original aptitude. For 
this reason the committee recommended that the 
total population be tested with the aptitude tests 
which will follow in this discussion. There are 
more mechanical aptitude tests than any other 
type. 


Personality and Social Adjustment Tests 


Attempts to judge and predict general person- 
ality, character, or the ability of the individual 
to make personal and social adjustments, are 
probably more numerous than for any other hum- 
an characteristics or area of living. Unfortun- 
ately science’s contributions have not been very 
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fruitful in this area. Within recent years, there 
has been much interest in the measures of per- 
sonality and social adjustment. The results give 
some promise from the standpoint of prognosis 
and gradually these tests will be thoroughly 
enough tested to be used in individual prediction. 
Great care needs to be taken in applying any such 
measures. The interpretations can be made only 
by individuals adequately trained. 

Paper -and-pencil and performance tests have 
appeared in great numbers. 

Personality and adjustment inventories range 
from attempts to measure such personality traits 
as feelings of inferiority, schizoid characteris- 
tics, attitudes toward family, life, and school, 
neurasthenia, etc. 

Generally speaking, there are four standard 
methods of measuring or evaluating personality 
characteristics and personality adjustment: 


1. Rating scale on which outside observers rate 
the student’s possession of personality traits. 

2. Intensive interviewing in which skilled work- 
ers (psychologists, psychiatrists, social work- 
ers, clinical workers) use the interview as a 
tool to probe the personal adjustments and 
personality characteristics of an individual. 

. Anecdotal records or behavior journal which 
represent fruitful information for measuring 
or estimating personality. 

. Paper-and-pencil tests of personality which 
student fills out himself. 


The scores on a personality test can usually 
be considered to tell only that a maladjustment 
does exist, or the general area of the maladjust- 
ment, rather than what the maladjustment is. 
Since there are no right or wrong answers ina 
personality test the interpretation of personality 
test scores becomes a matter of importance, The 
highest score need not necessarily be the best 
score or the best adjusted student may be the one 
who makes about an average score on a personal- 
ity test. The counselors or clinician should study 
carefully the manual of interpretations which ac- 
companies the personality test. 

Today one of the reasons for sometimes being 
hesitant about adopting or accepting psychological 
tests is that we often think of tests in terms of in- 
telligence, aptitude, and dexterity, and these tests 
do not, of course, take into account the more 
general personality traits of the individual. An 
individual might be very high in mental ability 
and possess strong aptitudes and interests and 
yet haveapersonality that would not only make 
him unfitted for the occupation for which he is in- 
terested but would also make him a definitely un- 
desirable individual to employ in any capacity. 
Bad personality characteristics and maladjust- 
ment can make it difficult for anyone to work on 
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any job. It is for this reason that personality 
tests and scales are being developed and used to 
measure incipient personality maladjustments 
and temperament traits. In this study two reli- 
able and valid personality measures were used, 
the Minnesota Multiphasic Personality Inventory 
and the Washburne Social Adjustment Inventory. 


Judgment and Reasoning Tests 


Under reasoning and judgment tests are in- 
cluded tests of inference and of problem solving. 
In inference tests the subject is asked either to 
detect inconsistencies or to make inferences of 
his own. Greene (35) reports that one of the bet- 
ter judgment or reasoning tests is the one which 
the subject is asked to check the inferences which 
may be correctly drawn from an account of a sit- 
uation where there are four or five variables in- 
volved, The unit of neeasurement in these tests 
is usually a judgment of true, false, or undeter- 
mined relationship. 

What is practical judgn.ent? This question 
was asked of a number of psychologists and guid- 
ance personnel, The inquiry resulted in the con- 
sensus that practical judgment and its corollaries, 
on-the-job judgn.ent and common sense, consists 
of tae recognition of possible alternatives of ac- 
tion and the ability to select the best. 

There are very few judgment tests. The most 
accepted scale for practical judgment is Cardall’s, 
the instrument used in this research study. It 
has items covering social and business situations 
and those common to a normal environment. The 
Cardall Practical Judgment Test gives a meas- 
ure of social maturation which is of material im- 
portance in therapy work. u 

The twelve tests (covering the six areas of de- 
sired information) included in this battery are de- 
scribed and discussed in tne following pages. 


The Wechsler -Bellevue Intelligence Scale 


Author: David Wechsler 
Purpose: 


The primary purpose of this test is to give a 
valid and reliable measure of the subject's glob- 
al intellectual capacity and to gather data regard- 
ing the testee’s mode of reaction, his special abil- 
ities or disabilities, and some indications of his 
personality traits. 


Description: 


This one-hour test is administered individual- 
ly. The most obviously useful feature of the 
Wechsler -Bellevue Scales is their division into 
a verbal and performance part. Its a priori val- 
ue is that it makes possible a comparison between 
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a subject’s facility in using words and symbols 
and his ability to manipulate objects, and to per- 
ceive visual patterns. It yields a measure of 
general intelligence that may be expressed in 
terms of mental age and intelligence quotient. 

The verbal parts of the test are general infor- 
mation, general comprehension, arithmetical 
reasoning, digits forward and backward, simil- 
arities, and the vocabulary test. The five per- 
formance, or non-verbal parts, are picture com- 
pletion, picture arrangement, object assembly, 
block design, and the digit symbol test. There- 
fore, the Bellevue Intelligence Examination con- 
sists of eleven tests, six of which are described 
as verbal and five as non-verbal, or performance. 
Wherever it is practicable it is desirable to give 
the Full Scale. The vocabulary test is an alter- 
nate scale. 

The information test requires knowledge which 
one picks up in everyday life as well as in school 
and in pursuing cultural interests. The total in- 
formation score and inspection of single items 
will tell something of the subject’s endowment, 
educational and cultural opportunities, and inter- 
ests. 

The comprehension test is a measure of the 
subject’s soundness of judgment, that is, of his 
ability to make use of his intellectual assets in 
a manner not only logically correct but emotion- 
ally relevant. 

The arithmetic test involves voluntary concen- 
tration. The test involves a focusing of conscious- 
ness upon a problem. 

The digit span test is considered to be a meas- 
ure of efficiency of attention, of the degree of 
freedom of receptivity. 

The similarities test gives a measure of verb- 
al concept formation. It is a test where the sub- 
ject has to describe in what way various pairs 
of named objects are alike. 

The vocabulary test is helpful in estimating 
the original endowment of the subject and there- 
by detecting impairments inother functions. 

The picture completion test (in which a miss- 
ing part in each series of pictures is to be point- 
ed out) requires utilization of knowledge and in- 
volves voluntary concentration. 

The picture arrangement test measures the 
subject’s planning ability which is intimately re- 
lated to the function of judgment. In this testa 
set of pictures have to be placed in a certain or- 
der so that they tell a sensible story. 

The object assembly test, a jig-saw type of 
test, taps the ability to analyze into its parts a 
given pattern in order to be able to reconstruct 
it from its parts. 

The block design test, where drawn designs 
have to be duplicated with blocks, measures the 
ability to be guided by visual impression in motor 
action of the hand in reproducing a pattern. This 
is required for good performance. 
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The digit symbol test in which, according to 
a given sample, numbered empty squares have 
to be filled by symbols corresponding to the num - 
bers is closely related to the block design and ob- 
ject assembly tests. It measures the ability to 
reproduce a pattern. 


Norms: 


Different age norms for all ages from 7 to 70 
years have been established on a total of 3499 
cases. 


Scoring: 


Successes or the raw score with each type of 
content are translated into weighted scores. By 
means of tables these weighted scores can singly 
be equated to Mental Age and Intelligence Quo- 
tient and then into percentile values. This is done 
for the Verbal and Performance Scales, as well 
as for the Full Scale (Verbal score plus the Per- 
formance score). 


Validity and Reliability: 


A correlational study between the Wechsler - 
Bellevue Scales’ I. Q.’s and the I. Q.’s obtained 
by the Stanford-Binet Test was made. The cor- 
relation for 75 cases (ages 14-16) was . 82. This 
is about as high as most other accepted tests of 
intelligence correlate with each other. The re- 
sults show that the Wechsler-Bellevue Scales 
measure about the same thing as Binet. 

Balinsky, Israel, and Wechsler (3) found the 
following correlations: Bellevue I.Q.’s with Psy- | 
chiatriet’s recommendation, r = .70, and Belle- 
vue I. Q.’s with the Stanford-Binet, .79. Rabin 
(84) reported a correlation of .74 of the Wechsler- 
Bellevue Full Scale and the Army Alpha. Wolf- 
son (118) found an . 81 correlation of the Bellevue 
Test with the Henmon-Nelson Examination. 

The reliability coefficient of Information, Dig- 
it Span, Picture Completion, and Block Design 
against Comprehension, Arithmetic, Picture Ar- 
rangement, and Digit Symbol was .90. The re- 
liability of the Verbal I. Q.’s against the Perform- 
ance I. Q.’s was . 83. 


California Test of Mental Maturity —Advan- 
ced Series 


Authors: E. T. Sullivan, W. W. Clark, E. W. 
Tiegs 


Purpose: 


Its primary purpose is to make for each stu- 
dent a diagnostic evaluation of those mental abil- 
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cess in various types of school activity, in order 
that the teacher, counselor, and school adminis- 
trator may utilize this information directly in 
aiding students. The test provides a diagnostic 
profile designed to show graphically the relative 
extent to which each student possesses these abil- 
ities, thus the counselor may provide to the max- 
imum the guidance which such a profile may sug- 
gest. 

The test is designed to be diagnostic and anal- 
ytical and yields three mental ages—-a non-lang- 
uage mental age and intelligence quotient, a lang- 
uage M.A. and 1.Q., and the mental age and in- 
telligence quotient characteristics of the familiar 
intelligence test. 


Description of Tests: 


These tests use language and non-language 
Situations in testing memory and attention, orien- 
tation in spatial relations, reasoning abilities and 
vocabulary. Tests of visual acuity, auditory ac- 
uity, and motor coordination are given, but serve 
merely as pre-tests. 

The four tests and their component parts are: 


A. Memory 
1. Immediate Recall 
2. Delayed Recall 


B. Spatial Relationships 
1. Sensing right and left 
2. Manipulation of areas 
3. Foresight in spatial situations 


C. Reasoning 

Opposites 
Similarities 
Analogies 

Number Series 
Numerical Quantity 
Numerical Quality 
Inference 


D. Vocabulary 


‘*Each test is built upon a plan which (1) takes 
into recognized mental processes or functions, 
and (2) corresponds with present knowledge of 
the nature of mental growth and development. "' 


Reliability: 


‘‘Needless to say, the number and variety of 
test situations assures a high reliability. The 
test data for 600 pupils in grades 7 to 12 have 
been analyzed and reliability coefficients have 
been computed by the split-halves method and 
corrected by the Spearman-Brown formula. The 
reliability of the Total Mental Factors score is 

. 96; Language Factors, .95; Non-Language Fac- 


280 


tors, .93; Memory, .92; Spatial Relations, . 88; 
Reasoning, .90; and Vocabulary is .94."’ (12) 


Validity: 


The validity of this test, like any mental test, 
is difficult to establish. ‘‘There are no purely 
objective criteria or standards which correspond 
to the factors or abilities in terms of which con- 
ceptions of mentality are currently discussed. 
The traditional method of correlating the results 
of this battery with the averages of several other 
intelligence tests reveals that the Total Mental 


Factors I, Q.’s obtained with this test may be used 


for comparative purposes with other intelligence 
tests. Further evidence of validity must await 
further knowledge of the nature of mental matur- 
ity.’’ (12) 


Norms: 


The norms are comparable to those regularly 


obtained by use of individual psychological exam - 


inations and well-standardized group tests. The 


norms were established on 600 students in grades 


7 to 12. 


Wide Range Achievement Tests 


Authors: Joseph Jastak and Sidney Bijou 


This test measures separately oral reading, 
spelling, and arithmetical computation. It is de- 


signed for clinical, remedial and vocational stud- 


ies of individual children and adults. The appli- 
cation of the Wide Range Achievement Tests re- 
quires no specialized training. If the Manual of 
Directions is carefully studied and the directions 
are faithfully observed, the tests may be accur- 
ately administered. Adiscussion of the three 
parts of the four-page test follows. 


Reading: 


This part of the test contains 120 words which 
are pronounced by the student to the examiner. 
The subject reads the words across the page. 
The first clear-cut response should always be 
accepted and scored as either right or wrong. 
The raw score is the number of words correctly 
pronounced. 


Reliability and Validity: 


The test is one of the most reliable and valid 
tests of reading as a motor skill. Besides, its 
administration and scoring hardly takes more 
than five minutes. Its correlation with the new 
Stanford Paragraph Reading Test is .81, and 
with the New Stanford Word Reading Test is . 84. 


JOURNAL OF EXPERIMENTAL EDUCATION 


(Vol. 25 


This is based on 389 cases. The reliability co- 
efficient determined by repeated testing was .95 
(110 cases). 


Norms: 


Grade ratings, mental age equivalents and 
test quotients are based on Terman-Merrill’s 
table of I. Q.’s which are listed in the table of the 
manual. The norms are based on 1492 students 
from first grade up to the senior year in college. 


Spelling: 


The first page of the test blank is reserved 
for the spelling test. Three columns of 23 lines 
each furnish room for 69 words. Since the read- 
ing test is given first, its grade rating servesas 
a convenient clue to the spelling range to be ad- 
ministered. The words are dictated individually 
to the subject and he, in turn, writes each word 
on the blank reserved for the words. The test 
may begin with a word about two or three grade 
levels below the subject’s reading grade. The 
dictation is discontinued on reaching the tenth 
consecutive misspelling in individual testing. In 
group testing the number of words dictated should 
be larger to allow for the greater variability of 
the individuals in the group. The raw score is 
the number of words correctly spelled plus sev- 


en. If a student gets ten words right, her score 
is ten plus seven. 


Norms: 


They are established on 4052 cases. Grade 
ratings, mental age equivalents and test quo- 
tients are based on Terman-Merrill’s table of 
I. Q.’s which are listed in the table of the Manual. 


Reliability and Validity: 


The average time of administration is eight 
minutes. Its correlation with the New Stanford 
Dictation Test is .93. The reliability coefficient 
determined by repeated testing was .88 (120 cases). 


Arithmetic: 


This test consists of 79 computation problems 
printed on the inside pages of the test blank. Ad- 
ditions, subtractions, multiplications, and div- 
isions are printed in separate rows to eliminate 
errors due to change in the operations. The test 
may be administered individually or in a group. 
There are no specific standard instructions. The 
subject is simply asked to answer or solve as 
many of the problems as he can. 

The total arithmetic score is the number of 
problems correctly solved. The grade ratings 
corresponding to the raw scores are found with 
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the mental age equivalents and test quotients in 
the table of the manual. 


Reliability and Validity: 


The test was given to 4052 students from first 
grade up through the senior year of college. It 
correlates with the New Stanford Arithmetic Com- 
putation Test to the extent of .91. The reliabil- 
ity coefficient determined by repeated testing was 
. 90 (120 cases). 


Michigan Speed of Reading Test, Form II 


Author: Edward B. Greene 
Purpose and Description: 


This test is designed to measure one’s ability 
and speed of reading. This test has two forms, 

I and II; the latter is used in this study. Each 
form consists of seventy-five 30-word sections 
of similar complexity. In each section there is 
one word in the last part which spoils the mean- 
ing of the first part. The task is to find the 
‘‘wrong word’’ and cross it out. In order to do 
this it is necessary to read nearly the whole par- 
agraph, for each part alone makes sense and it 
is only by comparing the two halves that the 
“wrong word’’ is found. 

‘*The words in both forms, I and II, were chos- 
en with few exceptions from the first 5000 of 
Thorndike’s Teacher’s Word Book. The subject- 
matter is taken from school and home situations 
common to third and fourth grade children. Fin- 
ally, from 300 items, 150 were separated into 
two piles in a random order and printed in ident- 
ical fashion. ’’ (39) 


Administration: 


The forms can be administered under group 
conditions to students from third grade to college 
seniors. Seven minutes are allowed for each 
form. Before administering the test for record 
allow the students to work the sample sections. 


Norms: 


The norms show the subject’s position in his 
grade in terms of a standard score and centiles. 
The equivalent of the raw score is also given for 
average ages of persons in grades, for I.Q. dis- 
tributions, and for Usual Letter grades. The 
norms are based on 3302 persons ranging in age 
8 to 20 years. 


Reliability and Validity: 


The reliability of Form II by split-halves 
method is . 86, and for Form I the reliability co- 
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efficient is . 83. 


The Kuder Preference Record 


Author: G. Frederic Kuder 
Description: 


The Kuder Preference Record consists of 330 
paired-comparison items arranged and scored 
in such a manner that a profile of preference 
scores is obtained in the following nine general 
areas: (1) scientific, (2) computational, (3) mech- 
anical, (4) persuasive, (5) artistic, (6) literary, 
(7) musical, (8) social service, and (9) clerical. 
The Preference Record is designed for use with 
both high school and college students. There is 
no time limit, but most persons can finish it with- 
in a class period of forty minutes. 

The unique format of the Preference Record 
is worthy of comment. The test itself consists 
of a direction page and eleven pages of test items 
which are attached permanently by means of ten 
small rings within a heavy cardboard cover. A 
detachable answer sheet containing eleven col- 
umns corresponding to the eleven pages of the 
test rests inside the back cover. The test book- 
let may be used repeatedly, therefore, used ans- 
wer sheets may be removed and new ones insert- 
ed. There are three types of answer sheets— 
one for hand scoring, one for machine scoring, 
and one for self-scoring. The self-scoring fea- 
ture appeals to schools with limited clerical re- 
sources. 


Validity: 


‘‘Kuder is to be commended in that he has pro- 
vided more statistical data concerning his Pref- 
erence Record than usually is available for anew 
test. He has shown that the preference type of 
item is fairly stable in that it measures about the 
same thing when set up in different form and text. 
He has also shown that when academic aptitude 
scores and average college grades were used as 
criteria of validity, the validity of items origin- 
ally selected in rank order form will, when tried 
out with a different group, hold up about as well 
in paired-comparison form as in the original 
form.” (11) 

From research, the results of the Kuder Pref 
erence Record indicate in general that the names 
assigned to the various scales are appropriate in 
terms of the type of occupation entered as well 
as in terms of the activities for which the scale 
is scored. Chemists are found to be particular- 
ly high on the scientific scale, writers on the lit- 
erary scale, musicians on the musical scale, ac~ 
countants on the computational scale, and so on. 

Lehman (59) studied graduates of the School 
of Home Economics of Ohio State University who 
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have entered various vocations. The home ec- 
onomics teachers scored relatively high in so- 
cial service,artistic, and scientific fields, and 
low in the persuasive and clerical fields. Hos- 
pital dietitians were very high in the scientific 

and social service areas and somewhat high in 

the computational field, while being extremely 

low in the persuasive area, 

Hahn and Williams (41) studied the Kuder Pref- 
erence Record scores of women reservists inthe 
Marine Corps engaged in various military occu- 
pations. Among the significant deviations from 
the average were the following: high mechanical, 
artistic, and scientific preferences, and low lit- 
erary, musical and clerical preferences for avi- 
ation assembly and repair workers; high clerical 
and low mechanical preferences for stenograph- 
ers; high scientific and mechanical preferences 
for aviation machinist mates; high persuasive 
and social service preferences and low scientif- 
ic preferences for duty non-commissioned offi- 
cers; and high mechanical and artistic prefer - 
ences and low musical preferences for officers, 
technical specialty. 

Mangold (66) and the author of the test made 
a comprehensive study of the profiles of women 
students preparing for various occupations such 
as physician, nurse, occupational therapist, dent- 
al hygienist, and so on. They found among seven- 
ty occupational therapists high mechanical, sci- 
entific, artistic, and social service scores, and 
low computational and clerical preferences. 


Reliability: 


The reliabilities obtained for the Kuder Pref- 
erence Record scales from various groups are 
all close to .90. Traxler (108), with forty-one 
graduate students had the following reliabilities 
(using repeat reliability with a three day inter- 
val): mechanical .97, computational .98, scien- 
tific .95, persuasive .96, artistic .97, literary 
.95, musical .95, social service .93, and cler- 
ical .98. Triggs (109), reports that 166 college 
students had the following reliabilities: mechan- 
ical . 94, computational .90, scientific .93, per- 
suasive .93, artistic .91, literary .90, musical 
.90, social service .91, and clerical . 89. 

Mangold (66), in a similar study of groups in 
various college majors, obtained results similar 
to those of Triggs and Traxler. The median of 
his four groups was . 91 and the average reliabil- 
ities for the different scales were close to . 90. 


Norms: 


The profile sheet for use in interpreting scores 
has been developed from distributions of scores 
obtained from 1858 high school boys in the soph- 
omore, junior and senior classes, and from 2005 
high school girls in the sophomore, junior, and 


senior classes. In each case the three classes 
were weighted equally in computing norms. The 
profile sheet contains separate profiles for boys 
and girls. 

Kuder (55) reports norms for college students 
are being developed, although there is some ques- 
tion as to the value of general college norms in 
view of the fairly wide variation in average scores 
among groups from different colleges. 


The Purdue Pegboard 


Author: Developed by Purdue Research Founda- 
tion 


Pur pose: 


‘“‘The Purdue Pegboard is a test of manipula- 
tive dexterity designed to assist tn the selection 
of employees in industrial jobs requiring manip- 
ulative dexterity, such as assembly, packing, op- 
eration of certain machines, and other routine 
manual jobs of an exacting nature. ’’ (83) 

The test provides separate measurements of 
the right hand, left hand, and both hands together, 
and measures dexterity for two types of activity. 
One type of activity involves gross movements 
of the hand, fingers, and arms, and the other in- 
volves primarily what might be called ‘‘tip of the 
finger’’ dexterity needed in small assembly work. 


Description: 


The pegboard is a wooden board with two rows 
of holes (25 in each row), equipped with four com- 
partments (cups) at the top end which hold pins, 
washers, and collars. The extreme right and 
left hand cups each contain 25 pins. The pocket 
(cup) immediately to the right of the center has 
20 collars, and the compartment immediately to 
the left of the center contains 40 washers. 


Administration: 


The subject should be seated comfortably at 
a table approximately 30 inches high with the peg- 
board directly away from the subject with the 
cups containing the assembly parts at the far end 
of the board. 

The first sequence tests the right hand. The 
subject is instructed to pick up one pin at a time 
from the right hand cup and place these pins in 
the right hand row, starting with the top hole. 
The testee is allowed to put in five or six pins 
for practice before this part of the test is begun. 
The subject is allowed 30 seconds to put in as 
many pins as possible with the right hand. The 
first score recorded is the total number of pins 
the subject places with the right hand. 

The second sequence tests the left hand. The 
same procedure as above is followed. The sub- 
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ject is allowed 30 seconds to take pins one at a 
time from the left hand cup and place them inthe 
left hand row of holes starting with the top hole. 
After the right and left hand sequences have been 
administered, all pins are returned by the sub- 
ject to the right and left cups, respectively. 

The third sequence tests both hands simultan- 
eously. The subject takes pins from the right 
cup with the right hand and from the left cup with 
the left hand and simultaneously places the pins 
in the two rows of holes. Another 30 ‘seconds is 
allowed for this sequence. The score recorded 
is the total number of pairs of pins placed in the 
nalf minute of testing. After this sequence is 
completed, a fourth score is obtained by totaling 
tne scores the subject has made on the first three 
sequences. 

The fourtn sequence tests more minute finger 
dexterity and consists of assémbling the pins. 
collars, and washers. In this sequence the sub- 
ject is given one minute to make as many assem- 
blies as she can with the pins, collars, and wash- 
ers. The most important point to explain is that 
both hands should be operating all the time alter- 
nately, one picking up a pin, one a washer, one 
a collar, and so on. 


Scoring: 


The score for the right hand is the number of 
pins placed during the thirty-second testing per- 
iod. The score for the left hand pin test is the 
number of pins placed during the thirty-second 
period, and for the two hand pin test, the num- 
ber of pairs of pins placed during the half min- 
ute test period. The score on the assembly test 
is the number of assemblies made during the one 
minute testing period. 

The test thus results in five scores: a right 
hand score, a left hand score, a score for both 
right and left hands used sin.ultaneously, a com- 
bined score of the first three sequences, anda 
jo. washer-collar-washer ‘‘assembly’’ score. 


Norms: 


Separate norms are available for each of these 
five scores which give raw score norms and their 
percentile equivalents for one trial, two-trial, 
and three-trial administrations. The one-trial 
norms are based on 954 applicants. 


Reliability and Validity: 


The reliability of the test on a one-trial basis 
for the right hand, left hand, and both hands is 
.62, and for the assembly test is .72. The two- 
trial method yields reliabilities of .77 and . 84, 
respectively. For the three-trial method the re- 
liabilities are . 83 and . 89, respectively. 
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As to the validity of this test, considerable 
data have been accumulated, but government reg- 
ulations prevent the release of these data. The 
test was standardized in numerous government 
defense plants on a wide variety of industrial jobs. 
In one plant more than 4000 employees were test- 
ed, those making a score in the upper 30 percent 
being placed on the jobs requiring greatest dex- 
terity. This procedure has given thoroughly sat- 
isfactory results in employee job performance. 


The Minnesota Rate of Manipulation Test 


Author: W. A. Ziegler 


The Minnesota Rate of Manipulation Test is 
designed to measure native speed capacity or 
muscular reaction time. In certain occupations, 
both shop and office, rapid use of hands and fin- 
gers in machine operations and handling of tools 
and materials is such an important factor that a 
worker’s success is largely dependent upon the 
speed at which she can work. Speed is prinarily 
a native trait, improvable only to a limited ex- 
tent. When workers increase production per unit 
of time, the increase is due to improved etffic- 
iency technique, and not to an actual increase in 
physical speed of manipulation. Muscular re- 
action time is a unique trait the magnitude of 
which is easily and reliably determined by the 
Minnesota Rate of Manipulation Test. Any means 
that will make it possible to avoid useless and 
costly waste of time in trial and that will dismiss 
method of selecting applicants for work requir- 
ing speed will be a great benefit to the employer 
and applicant alike. This test measures two 
kinds of speed, hand speed (placing test) and fin- 
ger speed (turning test). These abilities are dif- 
ferent from finger and tweezer dexterity tests. 


Description: 


The test is a rectangular board which has 60 
round identical holes cut in it (4 rows of 15 each), 
The subject must place 60 round, equatone, ident- 
ical blocks into these holes in a prescribed order 
for the placing test. The subject must pick up 
the blocks with one hand, turn them over, and 
place the blocks back into the same holes with 
the other hand for the turning test. The two ends 
of the blocks are painted, red on one and yellow 
on the other, for ease of checking and maximum 
visibility. Scores for each test are the total 
times in seconds for four trials. 


Norms: 


Random samplings of total population as sel- 
ected by the Minnesota Employment Stabilization 
Research Institute were used in establishing the 
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norms. The raw scores are transcribed into 
scores of percentile, quartiles, percent place- 
ment, and qualitative terms of speed. 


Validity and Reliability: 


Correlation between hand and finger speeds 
is .57. Different average scores are made by 
known different levels of mechanical ability. A 
publishing house shifted employees around so that 
those with high speed scores worked where fast 
handling of materials was important and the out- 
put was doubled. A wholesale house increased 
its production ratios by effective selections based 
on test results. Jurgensen (49) tested a groupof 
men hired as converting machine operators ina 
paper mill and the reliability was .75. The re- 
liability of the test with cashiers at a department 
store, reports Jurgensen, was .90. The correl- 
ation between the Rate of Manipulation Test and 
the Pennsylvania Bi-Manual Worksample was 


The Revised Minnesota Paper Form Board Test 


Authors: R. Likert and W. H. Quasha 
Description: 


The Revised Minnesota Paper Form Board 
Test is a modification of the paper form board 
test prepared by a group at the University of Min- 
nesota. The original paper form board test was 
found by its authors to have a relatively high val- 
idity for the prediction and measurement of mech- 
anical ability and to differentiate between the var- 
ious grades of proficiencies of mechanical abil- 
ity. The earlier test was difficult to score and 
the scoring involved an undesirable element of 
subjectivity. This revision has overcome some 
of these limitations. It is used because itappears 
to have important guidance values which may be 
developed with further use and experimentation. 
The revision simplifies the scoring by changing 
the items to the multiple-choice type. The pres- 
ent form has 64 items, each consisting of a dia- 
gram of from 2 to 5 disarranged parts of a geo- 
metrical figure. In each item, there are 5 dia- 
grams indicating how these parts might appear 
if fitted together. Only one of the 5 choices is 
correct. The standard time limit is 20 minutes. 
Norms are available for time limits of 14 and25 
minutes, but the 20 minute time limit should be 
used, The test presumably measures the same 
type of ability as is required in the test of spa- 
tial relations. It measures ability to visualize 
spatial patterns in two dimensions. The evidence 
accumulated appears to indicate that high scores 
on this test are predictive of ability to learn 
mechanical drawing and it is predictive of suc- 
cess in mechanical occupations. The paper-and- 
pencil task involves more of the linguistic type 
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of intelligence, than does the formboard. 
Purpose: 


The test can be used for examinees of 9 years 
and above. The authors have not shown conclus- 
ively that the scores for older age groups have 
the same meaning as those for the younger groups. 


Norms: 


The authors furnish percentile norms for a 
considerable number of groups such as freshman 
engineering students, senior engineering students, 
liberal arts college freshmen, high school seniors, 
adults, elementary school boys and girls. 


Reliability: 


The coefficient of reliability indicates the de- 
gree to which the test consistently measures the 
same factor. The reliability of a single series 
of the test is 0.85. When both series are admin- 
istered the reliability is 0.92. It should be noted 
in this connection that it is more desirable to give 
both series in preference to one, as the score ob- 
tained from giving both series will be more reli- 
able. 


Validity: 


The coefficient of validity indicates the degree 
to which the test correlates with a criterion of 
mechanical ability. Of all the tests used in the 
Minnesota Mechanical Ability Battery, the Minn- 
esota Paper Form Test was the only paper-and- 
pencil test to give satisfactory correlations with 


a criterion of mechanical ability. Engineering 
students score about 6 points higher on the aver- 
age than do arts college students. The authors 
report a correlation of +. 49 obtained between 
scores made on the revised form and mechanical 
drawing grades for 174 students. There is a cor- 
relation of +. 40 between the test and Otis Self- 
Administering Examination. 


Mechanical Comprehension Test, Form AA 


Author: George K. Bennett 
Description: 


This test is designed to measure the capacity 
of an individual to understand various types of 
physical relationships. This type of ability is 
important in physics courses, trade school 
courses and in engineering schools. Also itis de- 
signed to measure ability to understand mechan- 
ical devices. It consists of sixty drawings and 
simply phrased questions. It has a minimum ef- 
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fect of environment and rote knowledge of phys- 
ical laws. 

This form is suitable for use with high school 
students or with adults of comparable education. 
Probably as a result of cultural factors, girls 
tend to dislike the type of problem present. Ex- 
perience and education do have an appreciable in- 
fluence on scores. However, most of the prob- 
lems are so presented as to require understand- 
ing of the principles involved ratner than rote 
knowledge. 


Administration: 


The test has no time limit. Ordinarily a 
great majority complete the test in twenty to 
twenty-five minutes, and little is gained by allow- 
ing more than thirty minutes. The test hasa 
pictorial booklet with the sixty questions which 
are simply phrased. The answers are placed on 
an answer sheet which can be macnine-scoredor 
hand-scored. In either case, the score equals 
the number right minus one-half the number 
wrong. 


Interpretation: 


The score for each person tested should be 
evaluated in relation to the norms for an appro- 
priate group. Students about to leave high school 
may be compared with high school seniors, en- 
gineering school freshmen, or candidates for 
technical or apprentice training courses. For 
trade and apprentice courses, manual dexterity 
is important. 7 


Reliability and Validity: 


The self-correlation of the test, corrected by 
the Spearman-Brown formula, is . 84 for a single 
grade. Standard error of a score is 3.7 points. 

At this time direct evidence of validity is 
meagre. Each item correlates with a composite 
of mechanical tests. Fry (31) reports Arts Col- 
lege freshmen (65 cases) earn a mean score of 
40.3 which is significantly lower than the mean 
(46.2) for first year engineering students. Inthe 
case of 315 applicants for technical courses a 
statement as to previous training in physics was 
made. For 220 individuals reporting sucn prev- 
ious training the mean was 41.7. For 95 persons 
reporting no training in physics the mea" was 
39. 7. 

The correlation of this test with other tests 
are as follows: Otis Self-Administering Test of 
Mental Ability .25; Minnesota Paper Form Board 
. 59; Detroit Mechanical Aptitude Examination .54; 
and Short Alpha Examination . 47. 
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The Minnesota Multiphasic Personality 


Inventory 


Authors: Starke R. Hathaway and J. Charnley 
McKinley 


Purpose: 


‘*The Minnesota Multiphasic Personality In- 
ventory is a psychometric instrument designed 
ultimately to provide, ina single test, scores 
on all the more important phases of personality. 
The point of view determining the importance of 
a trait in this case is that of the clinical or per- 
sonnel worker who wishes to assay those traits 
that are commonly characteristic of disabling psy- 
chological abnormality. ’’ (45) 


Description: 


There are two forms of the Inventory--the 
group (paper and pencil) and the individual (card- 
sorted) types. The individual type was used in 
this study. Both forms of the instrument com- 
prise 550 statements, each printed in simple lang- 
uage on a separate card or in the booklet. The 
statements cover a wide range of subject natter— 
from the physical condition to the morale and the 
social attitudes of the individual being tested. 

The personality characteristics now in avali- 
able form for scoring are hypochondriasis, de- 
pression, hysteria, psychopathic personality, 
masculinity-femininity, paranoia, psychasthenia, 
schizophrenia, and hypomania. Others are inthe 
course of development. 

‘‘A brief description of the aforementioned per- 
sonality characteristics follows: 


measures abnormal concern about 
bodily functions, health, complains 
of pains and disorders. A highscore 
shows that person is unduly worried 
about his health. 


Hy pochon~ 
driasis 


Depression measures depth of the clinically rec- 
ognized symptom or symptom com- 
plex, depression. A high score in- 
dicates poor morale with a feeling 
of uselessness, lack of self-confi- 
dence. 


measures degree to which subject is 
like patient who has developed con- 
version-type hysteria symptoms 
(systemic complaints, paralyses, 
cramps, gastric or intestinal com- 
plaints, or cardiac). 


Hysteria 
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Psychopath- measures the similarity of the sub- 

ic Deviate ject to a group of persons whose 
main difficulty lies in their absence 
of deep emotional response. A PD 
digresses from social mores and 
breaks out in stealing, lying, alco- 
hol, and sexual immorality. 


Interest Measures tendency toward masculin- 

(Mf) ity and/or femininity of interest pat- 
tern. Mf score is important in vo- 
cational choive. 

Paranoia measures persons characterized by 

suspiciousness, oversensitivity, de- 

lusions of persecution, with or witn- 

out expansive egotism. 


Psychas- 
thenia 


measures the similarity of subject 
to psychiatric patients who are 
troubled by phobias or compulsive 
behavior, excessive worry. 


Schizo- 
phrenia 


measures the similarity of subject 
responses to those patients who are 
characterized by bizarre, and unus- 
ual thoughts or behavior. 
Hypomania measures the personality factor 
characteristic of persons with mark- 
ed over~productivity in action and 
thought. The hypomanic patient has 
uSually gotten into trouble because 
of undertaking too many tiings. ’’ 
(44) 


Administration: 


The subject is asked to sort all the cards in- 
to three categories indicated by guide cards, 
True, False, and Cannot Say. The time required 
for administration varies widely but is rarely 
longer than 90 minutes and is commonly as short 
as 30 minutes. Very little instruction and no su- 
pervision are required. 

After the subject has taken the test tne num- 
bers of cards thus sorted are tabulated on a sim- 
plified record sheet, that provides the basic rec- 
ord to be scored by any one of the various keys. 


Norms: 


The chief normative group for the standardi- 
zation of the scales consisted of 810 individuals 
representing a cross section of the Minnesota 
population as obtained from visitors to the Uni- 
versity Hospital. ‘‘A break down of the group is 
351 married women, 119 single women, 229 mar- 
ried men, 111 single men. The sampling is fairly 
adequate for the ages 16 to 55 and for both sexes."’ 
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Reliability and Validity: 


“The chief criterion of excellence has been 
the valid prediction of clinical cases against the 
neuropsychiatric staff diagnosis, rather than 
statistical measures of reliability and validity. 
Nevertheless, tne reliability coefficients of scales 
so far developed in final form range between . 71 
and . (73) 

These correlations were obtained by testing 
and retesting a group of 40 normals at intervals 
of a week or less up to several years. 

This test has included in the final profile of 
the Inventory three validating scores. They are 
the Question score, Lie score, and the Validity 
(F) score. They are briefly described as fol- 
lows: 
Question ‘‘Consists of the total number of it- 
ems put in the CANNOT SAY category. 
The size of the score affects the sig- 
nificance of the other scores. A ‘‘bor- 
derline score’’ (Question score) prob- 
ably means that the subject’s actual 
score, if he had not used the Cannot 
Say category at all, would deviate 
farther from the average than his ob- 
served score indicates. 


a measure of the degree to which the 
subject may be attempting to falsity 
his scores by always choosing the re- 
sponse that places him in the most 
acceptable light socially. A high Lie 
score does not invalidate the other 
scores but indicates that the true val- 
ues are probably higher than those 
actually obtained. 


Serves as a check on the validity of 
the whole record. If the Validity (F 
score) is high, the other scales are 
likely to be invalid either because the 
subject was careless or unable to 
comprehend the items, or because 
someone made extensive errors in 
entering the items on the record 
sheet.'’ (44) 


Validity 


Washburne Social-Adjustment Inventory 


Author: John N. Washburne 
Purpose: 


The primary purpose of the Washburne Social- 
Adjustment Inventory is to determine the degree 
of social and emotional adjustment of an individ- 
ual. The score is designed to give a separate 
measure of development in each of six traits, 
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which are very slightly correlated with intelli- 
gence and are highly correlated with social and 
emotional adjustment. The score is also design- 
ed to give a measure of adjustment inall the traits 
combined. In the total social-adjustment score, 
strength in one trait may compensate for weak- 
ness in another, as is also the case in actual so- 
cial situations. Scores for tne separate traits 
reveal particular difficulties, and this is of ser- 
vice in diagnosis and remediation. The test is 

a useful instrument in counseling, teaching, 
grouping, and experimenting. 


Description 


The test is an eight-page booklet containing 
the questions and an answer sheet, and student's 
record. The Inventory has a set of three scor- 
ing stencils, or keys, for hand scoring. Separ- 
ate answer sheets and stencils specially prepar - 
ed for machine scoring are also available. 

The test is self-admiinistering and self-explan- 
atory to the person taking it. It contains one es- 
say-type and six objective-type subtests of social 
and emotional adjustment. The test also con- 
tains a subtest of truthfulness, or test accuracy, 
the score of which indicates how valid and reli- 
able the total score is. The essay-type subtest 
(wishes) is of importance chiefly for purposes of 
interviewing and differentiating between degrees 
of superior adjustment, and need not be scored 
in order to compare individual test results with 
the norms. 

The subtests are Truthfulness, Happiness, 
Alienation, Sympathy, Purpose, Impulse-Judg- 
ment, Control, and Wishes. From the initial 
letters of the subtests—except Wishes—has been 
coined the word ‘‘Thaspic’’ by which the edition 
of the test is known. 

A brief description of the subtest follows: 


Truthfulness: This trait indicates to what degree 
there was relative freedom from deliberate 
or unintentional inaccuracies in answering 
the questions. 


Happiness: The term includes contentment, a 
sense of well-being, and the feeling that life 
is worthwhile. 


Alienation: This term measures the individual’s 
sense of social membership and acceptance, 
also a sense of basic similarity, or of com- 
mon humanity with others. 


Sympathy: This term is defined as sensitive, em- 
pathetic, non-negative responsiveness to 


people. 
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Purpose; This personality measure indicates sat- 
istactory adjustment as one definitely directs 
himself toward his aim, goal, evaluation, 
selection, and effort. 


Impulse-Judgment: This term is defined as the 
ability to judge well between conflicting im- 
pulses, so that satisfactions are not discount- 
ed in favor of easier or more immediate but 
obviously lesser satisfactions. 


Control: This trait indicates the sense of sell- 
control, selt-regulation, and the ability to 
make and execute plans. 


Validity and Reliability: 


The number of populations tested was between 
thirty and forty and tne number of individuals 
tested was well over 10,000. The bi-serial rco- 
efficient of validity is .90. As a further check 
on validity, it was found that the correlation be- 
tween the total scores on the Inventory and intell- 
igence is negligible -.07. Archer (2 ) found tnat 
the coefficient of reliability as determined by a 
retest of approximately 400 college students af- 
ter an interval of one semester is .92. The prob- 
able error of an individual's total social-adjust- 
ment score is 5. For the subtests the approxai- 
mate of the coefficients of reliability is from .80 
to . 90. 


Interpretation: 


There is no time limit for the test, but the 
average person will finish it in about 45 minutes, 
including the filling in of tne Student's Record. 
Scores on the Social Adjustment Inventory may 
be tabulated, and measures of central tendency 
computed to determine the social adjustment of 
the group as a whole. 

The first step in interpreting the test results 
is to fill in the Profile Chart. Norms are print- 
ed on the face of this chart in order to facilitate 
graphing the positions of the individuals in rela- 
tion to the norms. The chart is made merely by 
picking out from among the printed scores those 
earned by the examinee in the various subtests 
and in the total test and then joining these points 
by a line. 

In the middle of the Profile Chart are two 
heavily leaded lines indicating the median score 
for junior high school, senior high school, and 
college students in each of the subtests and in the 
total test. To interpret the specific scores see 
the ‘‘Percentile Ranks’’ and the ‘‘Levels’’ print- 
ed at tne top of each column. The levels are giv- 
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en as Exceptional (Exc. ), Superior (Sup. ), Well- 
Adjusted (W-A), Normal (Norm. ), Low Normal 
(L.N.), Borderline (Bor.), and Maladjusted (Mal.). 


Test of Practical Judgment 


Author: Alfred J. Cardall 


This test is designed as a measure of ability 
to reason in practical situations. It is a test to 
measure the element of practical judgment in 
everyday business and social situations. Prac- 
tical judgment consists of an individual’s ability 
to recognize possible alternatives in solving a 
problem and to select the best solution. This 
quality is good in selecting individuals for re- 
sponsible work. It may be observed that in ord- 
inary situations a number of alternatives spring 
instantly to mind, the element of judgment oper- 
ating when one course of action is chosen over 
others. 

‘‘This measurement is unique and statistically 
independent of such factors as intelligence, aca~ 
demic and social background. Practical judgment 
is an important consideration in the selection of 
executives, supervisors, salesmen, and those 
who are working in contact positions, and those 
responsible for planning and supervising work. 
Schools use the test as a measure of social mat- 
uration, ’’ states Cardall . 


Description: 


The test is published in a sixteen-page book- 
let and presents two practice and forty-eight test 
problems. The majority of the questions require 
the subject to indicate his first, second, and third 
choices for solving the problems. The subject 
punches his responses on the test booklet, and 
his or her answers are automatically recorded 
by the pin-punch method as correct or incorrect. 
The highest vossible score is 342 points. The 
highest score to date is 271, recorded by a traf- 
fie officer. ‘ 


Reliability and Validity: 


The reliability of this test, computed ona 
homogeneous group, is . 88 by the method of split- 
halves and . 86 by the Kuder and Richardson t 
formula. In other samplings, but on a smaller 
number of cases in which the range of ability has 
been greater, the reliability coefficient has been 
materially higher. A number of extensive exper- 
iments are being carried on with this instrument 
in order to determine its predictive significance 
in a variety of situations. In one study recently 
completed in a public utility company, test re- 
sults correlated . 56 with ‘‘value to the company”’ 
in the accounting department as determined by 
pooled ratings. Executive sampling indicates 
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even higher relationships. 


Norms: 


The first set of norms is based on 303 high 
school seniors. School administrators, concerned 
with social maturation of students or counselees, 
will find these norms applicable at this level and 
a year above or below. The other set of norms 
is based on 212 adults doing supervisory work 
and is applicable in business and industry. 


C. Description of Rating Scale 


The simplest method of getting an estimate of 
personality traits is the rating scale. In the use 
of this method a scale is first more or less arb- 
itrarily established by the person who is to use 
it. The extremes represent the most possible 
or the least possible quantity of the trait,and as 
many intervening scale intervals can be used as 
seen desirable. 


‘‘Rating is essentially directed obser- 
vation. It is of no value unless the ob- 
servation on which it is based is accur- 
ate. Unfortunately, persons confronted 
with a neat and inviting rating scaleare 
tempted to cooperate by putting checks 
in the spaces provided for that purpose 
even though they have only a meager 
basis for judgment. The mechanics of 
rating is so easy; accurate judgment so 
difficult. 

‘*The rating scale is a quantitative 
method of recording and summarizing 
observations and judgments based on 
observation. The field of observation, 
and therefore the scope of rating, is 
unlimited. Rating may be directed 
toward the process of learning as well 
as to the end-products. Thus the rat- 
ing scale becomes an important instru- 
ment for studying the processes by 
which personality is modified. ’’ (70) 


The history of the rating scale movement goes 
back about forty years. Parker (78) attempted 
to trace the development of rating scales and make 
a critical analysis of the scales. He found there 
has been a steady increase in the number of rat- 
ing scales and a tendency toward more objective 
ratings, specialization of raters and objective 
standards of comparison, all leading to higher 
reliability and validity of the scales constructed. 

May and Hartshorne (67) list three devices for 
obtaining the judgment of teachers and one for ob- 
taining the opinions of students: 


1. The conduct rating scale, which uses 
phrases or sentences to describe the various lev- 
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els of behavior. 

2. A check list, consisting of descriptive ad- 
jectives. 

3. Portrait-matching, a verbal picture of a 
given type of personality. 

4. The ‘‘guess who”’ test, expressed in a ser- 
ies of descriptions of a single phrase or sentence. 


The rating scale used in this investigation, 
which is the conduct rating scale type, was for 
the purpose of getting supervisory ratings of the 
students in training and therapists in the field 
(one year after completing the prescribed course), 
and to determine the relationship, if any, between 
such ratings and the objective measures of the 
students and therapists in the field based on the 
test results, grade point average, and predicted 
grade average. 

This rating scale was constructed by the De- 
partment of Physical Medicine at the University 
of Wisconsin to provide a means of reporting sys- 
tematically the student’s personal and profession: 
al qualities and characteristics, as well as pro- 
fessional preparedness traits. The first step in 
its construction was the requesting of the Phy: - 
ical Medicine faculty at the University of Wisc.n- 
sin to indicate what personality characteristics 
they considered important for therapists in the 
field and in their pre-service training. The fac- 
ulty members submitted lists of personality char- 
acteristics, together with explanatory remarks 
indicating something of what was meant by the 
various traits named. 

From these returns a master list of four pro- 
fessional-preparedness traits, twelve profession- 
al-qualifications characteristics, and fourteen 
personal-qualifications traits was drawn up. Since 
there appeared to be an avoidable and undesirable 
degree of overlapping among the qualities, cer- 
tain combinations and eliminations were made be- 
fore the rating scale was finally adopted. 

Under the professional-preparedness category 
the following traits were used: 


a. Knowledge 
b. Application 


1. Theory: 


2. Techniques: a. Knowledge 
b. Application 

In the professional-qualifications classifica- 
tion the following characteristics were used: 


Approach to patient 

Ability to impart instructions 

Executive ability (leadership-organization) 
Initiative (take appropriation on own) 
Neatness in preparation of work 

a. Economy of materials 

b. Care of supplies and equipment 

. Professional ethics and etiquette 
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7. Records 
a. Recognize importance 
b. Neatness. 
c. Accuracy 

8. Professional interest 


The fourteen qualities in the personal-qualif- 
ications group used were: 


. Adaptability 

. Emotional stability 

Poise 

Sense of humor 

Tact 

Judgment 

Dependability 

Intellectual curiosity 

Cooperation with personnel 

10, Ability to profit by instruction and criticism 
11. Loyalty to department and personnel 
12. Punctuality 

13. Personal appearance 

14. Health 


The rating scale used in this study has five 
units, steps, or intervals. They are superior, 
above average, average, limited, and unsatis- 
factory. 

Five instructors in Occupational Therapy, as 
well as five instructors in Physical Therapy rated 
their respective students. The ratings of the five 
instructors were then pooled and an average rat- 
ing for each quality was submitted from the five 
ratings. This was done for both Occupational 
and Physical Therapists. For those girls already 
in the field ratings were used which had been 
judged by one person, and in some cases, two, 
three, and four raters judged the rating scale. 

Many of the judges or raters made use of the 
space appropriated for ‘‘Remarks’’ in the lower- 
fourth of the rating scale. Many clarifying state- 
ments were written by the raters concerning the 
students’ traits, or the therapists’ qualities in 
the follow-up. This rating scale is strictly a sub- 
jective measure. 


Weighting of Scale: 


The scale had three general categories, thus 
equal weight was given to the three classifica- 
tions. The entire rating scale was given a total 
weight of three hundred, one hundred for each 
category. The four traits in the first classifica- 
tion were given values of 25 points each, a total 
of 100. The next category, professional-qualif- 
ications, gave 8.33 points to each of the twelve 
traits, a total of 100; and the fourteen qualities 
in the third classification, personal qualifications, 
were given values of 7.14 points each, a total 
of 100. 
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The faculty of the Departments of Occupation- 
al and Physical Therapy have drawn up an inter - 
pretational key for the rating scale used in this 
study. The interpretational key gives explana- 
tory remarks of what is meant by the various 
personality characteristics and traits named. 
The interpretational key follows: 


Interpretational Key for the Rating Scale 


Theory ~- Knowledge 

8. Thorough understanding of medical 
background, theory of O. T. and relat- 
ed information, Familiar with diag- 
noses met in patient contact and their 
implications. Knows precautions to 
be observed in practice. Understands 
treatment aims for each type of pa- 
tient and how to accomplish them. 


Theory ~ Application 
Ss. Has unusual ability to analyze problems 
and apply knowledge. Always has a 
planned program suited to the needs of 
each patient assigned. Follows this 
program, and can discuss it and mod- 
ify it if necessary. 


Techniques - Knowledge 
S. Has unusual knowledge and understand- 
ing of skills and techniques, mastery 
of all major activities, comprehension 
of many minor ones, Quick to utilize 
all opportunities to increase knowledge. 


Techniques ~ Application 
Ss. Has high standards of workmanshipand 
executes with precision and skill. Al- 
ways modifies techniques to patient dis- 
ability. Shows originality and resource- 
fulness. 


Approach to Patients 
S. Inspires and sustains interest, confi- 
dence and cooperation in all types of 
patients. Does not arouse undesirable 
response, Treats the patient as an in- 
dividual and observes and considers 
his reactions. 


Ability to Impart Instructions 

Ss. Always considers the mental, physical 
and intellectual abilities of the patient. 
Knows thoroughly what is to be taught 
and has it broken down into logical 
steps. Adjusts method and amount of 
instruction to the individual patient and 
is almost always successful. 
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Executive Ability - Leadership-Organization 

S. Always budgets time, plans and ex- 
ecutes efficiently. Gives all factors 
in a Situation the correct amount of 
attention. Adjusts plans easily to chang- 
ing circumstances. Willing to assume 
responsibility for making decisions. 
Directs action of others and is always 
accepted with confidence. 


Initiative 
Ss. Always able to inaugurate plans and 
operations, has ideas about what should 
be done in unusual situations and can 
proceed unassisted. Always ‘‘self- 
Starting. 


Neatness in Preparation of Work 

8. Always has tools and materials readily 
accessible. Works in an orderly fash- 
ion, and always leaves work space in 
perfect order. Designs are well pre- 
pared, measurements and cutting al- 
ways accurate. Finishing processes 
precisely and attractively done. 


Economy of Materials 
Ss. Knows the value and special qualities 
of materials in stock and always uses 
them appropriately with minimum of 
waste. Always resourceful and dis- 
criminating in salvaging and using 
waste material. 


Care of Supplies and Equipment 

S. Always keeps track of tools and always 
puts them away in their proper place. 
Knows the function of tools and always 
uses them correctly. Systematically 
keeps tools and equipment clean andin 
good working order. Reports damage 
or need for repairs immediately. Keeps 
supplies in an orderly, accessible ar- 
rangement and protected from deteri- 
oration and loss. 


Professional Ethics and Etiquette 
S. Understands the purpose behind rules 
and regulations, the necessity for ob- 
serving channels and customs, and al- 
ways abides by them. Always cour- 
teous and well mannered. 


Records - Recognize Importance 
Ss. Understands purposes of records for 
the hospital, physicians, O.T. depart- 
ment and the student. Reads or prac- 
tices writing them seriously and to the 


Ss. 


S. 


S. 


Ss. 


Poise 


Tact 
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best advantage. Realizes the import- 
ance of concise, clear and trustworthy 
presentation. 


Records - Neatness 


Records are well typed or legibly writ- 
ten, no obvious corrections or erasures. 
Always well arranged and professional 
in appearance. 


Records - Accuracy 


Records are factually correct. Give 
a true picture. Show proper interpre- 
tation and pertinent selection of what 
has been read, as well as valid obser- 
vation and precise reporting of patient 
reaction. Spelling and grammar cor- 
rect, terminology appropriate. All 
records kept up to date. 


Professional Interest 


Spares no effort to become successf 
inO.T. Does extra reading, takes ad- 
ditional courses, voluntarily helps with 
exhibits, sales and inventories to in- 
crease competence. Greatly interest- 
ed in department organization and co- 
ordination of O. T. with other depart- 
ments. Keeps abreast of current trends 
in O. T. and allied professions. 


Adaptability 


Always able to adjust to people and sit- 
uations pleasantly, quickly and effic- 
iently without lowering own standards. 
Flexible. 


Emotional Stability 
Ss. 


Never reacts unduly to difficult or fav- 
orable situations or to the needs of 
others. Not moody. Keeps profession- 
al problems out of personal life and 
vice versa. Mature. 


Gives impression of thorough self-con- 
trol. Always does the appropriate and 
graceful thing. Has a well-modulated 
voice. 


Sense of Humor 
Ss. 


Sees and enjoys the incongruities of 
life, no matter how subtle. Can laugh 
at own mistakes and profit by them. 
Discovers, appreciates and appropri- 


ately expresses the ludicrous, but never 


at the expense of others. 


Always sensitive to the needs of others 
and instinctively does the kindly, gra- 
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cious thing that makes them comfort- 
able. Can usually make suggestions 
or give correction without hurting feel- 
ings or arousing antagonism. 
Judgment 

S. Considers all factors in a situation 
(even in emergencies), weighs them 
quickly and accurately, comes to log- 
ical and wise decisions and knows how 
to implement them. 


Dependability 
Ss. Can be counted on to do the right thing 
in all situations. Carries pertinentin- 
structions out to the letter. Initiates 
appropriate action. Never fails to take 
responsibility. 


Intellectual Curiosity 

S. Acquires additional knowledge for own 
satisfaction. Looks up unfamiliar 
terms. Discusses new situations. Stud- 
ies departmental records, forms and 
methods and the reason for their use. 
Asks intelligent questions at appropri- 
ate times and follows up suggested ma~ 
terial. 


Cooperation with Personnel 
S. Always willing to lend a hand and is 

generous about sharing equipment and 
facilities. Works unselfishly for group 
results, subordinating personal likes, 
dislikes and interests in order to work 
effectively with others. Always thinks 
of the effect on others before request- 
ing special consideration. 


Ability to Profit by Instruction and Criticism 
S. Is a pleasure to instruct. Listens in 
a receptive and intelligent manner to 
any help or suggestion offered. Com- 
prehends and utilizes new techniques 
or concepts, Evaluates criticism. 
Corrects faults. 


Loyalty to Department and Personnel 
Ss. Habitually considers reputation of de- 
partment and hospital in her speech 
and actions, on and off duty. Does not 
gossip. Will give constructive sugges- 
tions and criticism to authorized per- 


sons only. 
Punctuality 
Ss. Always prompt and has alhb work com- 


pleted at the appointed time. Does not 
have to be reminded of schedules or 
deadlines. 
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Personal Appearance 
8. Observes all regulations pertaining to 
uniform. Has an erect, graceful car- 
riage, habitually pleasant, alert man- 
ner. Neat and well groomed at all 
times. Creates an extremely favorable 
professional impression. 


Has plenty of energy for both work and 
recreation, Does extra work cheerfully 
and efficiently. Seldom shows fatigue, 
rarely ill. 


D. Description of Subjects 


The group of students used in this research 
study consisted of all the students in the Depart- 
ment of Physical Medicine of the University of 
Wisconsin. For this investigation, two hundred 
and thirty-four Occupational and Physical Ther- 
apy students were administered the complete bat- 
tery of twelve tests. Their ages ranged from 17 
years to 45 years of age. 

The subjects included 43 Physical Therapy 
Certificate Course students, 33 Physical Therapy 
four-year degree course students, and 158 four- 
year course students in Occupational Therapy. 
The certificate course for physical therapy tech- 
nicians 15 twelve months in length and begins in 
September of each year. College credit toward 
a degree in Physical Therapy is given for this 
work, 

Among the forty-three Physical Therapy Cer- 
tificate Course students were included four male 
students, and two men students were among the 
33 degree trainees in Physical Therapy. Occu- 
pational Therapy had no male trainees. 


E. Procedures Used in Personnel Research 


The subjects were contacted through the mail. 
The students were sent a postal card informing 
them of the time, place, and reason for the test- 
ing. All of the group tests were administered 
in Memorial Institute of the University of Wiscon- 
Sin Hospital. Students unable to meet at the spec- 
ified time were granted another time. All of the 
individual tests were given in the Educational 
Building. All of the tests were given in the even- 
ing. Two evenings were necessary for the group 
tests, and one evening was sufficient time for the 
tests which were administered individually. 

In the administration of the battery of tests, 
it should be pointed out that the writer was given 
the sole responsibility for the giving and scoring 
of the tests. As stated previously, the group tests 
were given in Memorial Institute and the individ- 
ual tests were administered inthe Education Build- 
ing. In both situations, the rooms were furnish- 
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ed properly with lighting, equipment, ventilation, 
and comfortable seats. 

One of the most difficult aspects of the admin- 
istration of the testing program is that which 
deals with the scoring of tests. Scoring is labor- 
ious work, which requires much time and effort 
on the part of the administrator. This part of 
the work the present investigator planned with 
extreme care in order that accurate results may 
be obtained and in order that the writer may re- 
tain favorable attitudes toward the testing pro- 
gram throughout the whole task of scoring. Ev- 
ery precaution was taken to these ends. 


Since scoring of the tests was burdensome, 
every precaution was taken for securing the great- 
est accuracy with the least amount of time and 
effort. 

The first step in preparing for scoring was 
for the writer to see to it that he read carefully 
all the directions accompanying the tests. The 
second step was to provide a minimum of prac- 
tice in scoring. The third step was the actual 
scoring, which was done, as it always should be 
done, with colored pencils. Because itis most 
conducive to accuracy and most economical of 
time the writer scored by single pages of a test, 
whenever it was applicable. 

During the process of scoring, the scheme 
of checking correct, omitted, and incorrect ans- 
wers was adhered to without exception. The sum- 
mary of the scores obtained were placed in ap- 
propriate positions on each page and totaled for 
each test. 

After the scoring had been completed, the re- 
sults of all the tests were placed onthe graphic 
profile of the data form. The test profile lists 
the names of all the tests, raw scores, grade 
placements, and percentile ranks so that the po- 
sition of each pupil may be easily and quickly de- 
termined from the graphic profile. 

The two-page data form used in this study in- 
cluded the following items: complete name of the 
student, classification (course and year), sex, 
race, descent, degrees held, date of birth, mar- 
ital status, rank in family among brothers and 
sisters, rank in high school graduating class, 
nun.ber of students in high school graduation 
class, major course in high school, types of 
extra-curricular activities. 

The data form also included previous wage- 
earning experiences (kind, employer, and time), 
reason for choice of course, period of time that 
the tests were administered, the names of all 
the tests, raw scores, percentile rank, and psy- 
chograph of all the tests. 


F. Statistical Procedures Employed 


The earliest studies dealing with the prognos- 
is of college success used existing psychological 
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tests. These tests were introduced to predict 
both college success in general and course achiev- 
ment in subject areas. At first the primary ob- 
jective was the prediction of probable college suc- 
cess, but later the emphasis shifted to the pre- 
diction (actually a refinement in statistical meth- 
od) of comparative probability of success ina 
specific field. Little positive relationship was 
found between the test results and college achiev- 
ment in these early studies. 

Following this early development and use of 
intelligence and ability tests at the college level, 
there was a gradual growth in the areas of per- 
sonality, aptitude, interest, and judgment test- 
ing. It seems that the improvements in the use 
of these tests have come about through an exten- 
sion of testing to cover such diverse factors as 
interest, aptitude, personality, intelligence, a- 
chievement, and judgment. 

The bare relationship existing between a ser- 
ies of predictive measures and college success 
measures does not always tell the entire story. 
Interpretation of test results differs to some ex- 
tent according to the conditions and circumstances 
surrounding the individuals being tested. 

It was agreed that the purpose of this study 
was to determine if a given battery of tests could 
be used to predict success in physical and occu- 
pational therapy. The specific questions which 
needed to be answered were: 


1. How well do the predicted grade point av- 
erage, actual grade point average, and scores 
on the individual tests correlate with success in 
therapy ? 

2. Do the results of Question 1 merit use in 
predicting success in therapy by a multiple cor- 
relation technique? Stated in other words, how 
much relationship exists between the battery as 
a whole and success in therapy? 

3. How well do the measures correlate with 
each other? To what extent do they measure the 
same thing? 

4. How well do part scores on the tests cor- 
relate with success in therapy ? 

5. Of what use can these data be in adminis- 
tering guidance to the students? 


Prior to approaching the first problem, two 
subsidiary questions had to be answered: (1) On 
the tests yielding part scores could the part 
scores be added together to give a total score, 
and (2) what criterion was to be used as a meas- 
ure of success in therapy? 

The procedure in which the first question was 
answered was as follows: 

The directions for scoring some of the tests 
provided methods of computing total scores, either 
by combination of part scores, or otherwise. For 
these tests, this method was used. The follow- 
ing instruments were treated in this manner: 
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Wechsler -Bellevue Intelligence Scale, California 
Mental Maturity, Wide Range Achievement Tests, 
Michigan Speed of Reading, Purdue Pegboard, 
Minnesota Paper Form Board, Bennett Mechan- 
ical Comprehension, and the Cardall Practical 
Judgment. 

The tests which did not provide total scores 
and which demanded a different treatment were: 
Kuder Preference Record, Minnesota Rate of 
Manipulation, Minnesota Multiphasic Personal- 
ity Inventory, and the Washburne Social Adjust- 
ment Inventory. 

In the case of the Kuder Preference Record, 
it was decided that no total score would suffice. 
Therefore, two interest scores were chosen, 
which in the judgment of the committee members 
and the author of this study, related most highly 
to success in therapy. These were Scientific- 
Interest and Artistic-Interest. Scores on these 
were included as two separate test scores in the 
first analysis. The other scores were omitted. 

In the Rate of Manipulation test, the scores on 
both parts (placing and turning) were not compar - 
able. The placing test was based on a4 perfect 
score of 300, and the turning test on a score of 
200. Both scores were treated separately. 

Regarding the Multiphasic Personality Inven- 
tory, and the Washburne Social Adjustment In- 
ventory it was decided to combine part scores to 
yield a kind of ‘‘index of adjustment’’ resulting 
from this combination. Data regarding each part 
score was analyzed. 

On the Multiphasic Personality Inventory, a 
high score on any scale indicates a tendency tow- 
ard abnormality in that area. This is true onall 
seales, except the Masculinity~Femininity scale. 
On this scale a high raw score indicates better 
adjustment. Therefore, the method used to get 
the so-called index of adjustment was to sum all 
part scores except those of Masculinity~Femin- 
inity and then subtract from this sum the raw 
score on Masculinity~Femininity. Thus a high 
score would indicate roughly a high degree of 
maladjustment. 

On the Washburne, the opposite was the case 
as a high score in any area indicates a high de- 
gree of adjustment in that area. Part scores 
were simply added to get a total score. Herea 
high total score indicated a high degree of total 
adjustment. 

The best available estimate of success in ther- 
apy was the rating given a student by her super- 
visor and clinical instructors during her senior 
year. This subjective rating sheet (exhibit B, 
Appendix), consisted of a five-point scale con- 
structed by the Department of Physical Medicine. 
The students were rated on specific traits in 
three areas. These areas (professional prepar~- 
edness, personal qualifications, and profession- 
al qualifications) were weighted equally. One 
hundred points were allowed in each area for a 
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total possible score of three hundred. The nu- 
merical value of a check mark in any level was 
indicated on the rating scale. 

The total points on each rating scale give the 
total rating for the student. After transforming 
all the data into quantitative terms, it was pos- 
sible to answer Question 1, regarding correla- 
tions of test scores, predicted grade point aver- 
age, and actual grade point average with success 
in therapy. 

The predicted grade point average at the Uni- 
versity of Wisconsin is based upon the grade point 
average earned in high school and the score earn- 
ed by tne student on the American Council on Ed- 
ucation Psychological Examination which is given 
during freshman week. In the case of a transfer 
student the test is also administered during that 
week. The formula used for predicting grade 
point averages is as follows: 


X, .O180X, + .O197X, 1. 1016 


Formula where X, is the predicted grade point 
average in the University of Wisconsin, X, isthe 
American Council on Education Psychological Ex- 
“amination percentile score based on National 
Norms, X, is the high school percentile rank. 

Since ratings were available for only those 
students who had clinical experience, this part 
of the analysis was limited to 1946 and 1947 grad- 
uates. These students totaled only thirty-one in 
Physical Therapy and forty in Occupational Ther- 
apy. Statistically, these did not comprise a suf- 
ficient number of cases to warrant the application 
of the rating scale for obtaining correlations with 
the test scores, actual grade point average, and 
the predicted grade point average. The results 
are shown in columns one and three of Table L 

A broader discussion of these statistical anal- 
ysis procedures is found in Exhibit A of the Ap- 
pendix. 


SECTION IV 

ANALYSIS AND INTERPRETATION OF FINDINGS 
A. Analysis of Findings 

THE PURPOSE of the statistical analysis was 
to determine if the battery of the tests chosen, 
the predicted grade-point average, and the actual 
grade point average could be used for predicting 
success in the field of therapy. The specific ques- 


tions to be answered were: 


1. How well do the predicted grade point av- 
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erage, the actual grade point average, andscores 
on the individual tests correlate with success in 
therapy? 


2. Do the results of Question 1 merit use in 
predicting success in therapy by a multiple cor- 
relation technique? In other words, how much 
relationship exists between the battery as a whole 
and success in therapy? 


3. How well do the measures correlate with 
each other ? In other words, to what extent do 
they measure the same thing? 


4. How well do part scores on the test cor- 
relate with success in therapy ? 


5. Of what use can these data be in adminis- 
tering guidance to the students ? 


The mean and percentile scores of the various 
tests for the entire group of two hundred and thirty - 
four students are shown in Table I. The means 
of the Multiphasic Personality Inventory and the 
Washburne Social Adjustment are not included be- 
cause, as previously stated, these two instru- 
ments did not provide total scores, therefore, 
they demanded a different treatment. It was de- 
cided to combine the part scores of the Multi- 
phasic and Washburne so as to yield a kind of ‘‘in- 
dex of adjustment’’ resulting from this combina- 
tion. Data regarding each part score was anal- 
yzed. 

The Wechsler-Bellevue Intelligence Scale had 
a mean of 114. 901 (80th percentile) which place 
the score in the above-normal classification; the 
California MentalMaturity had a mean of 117.233 
(85th percentile), and the Wide Range Achieve- 
ment Test had a mean of 113.259 (79th percen- 
tile), both means being in the above-average cat- 
egory. 


The means of the Scientific and the Artistic 
areas of the Kuder Preference Record were 57.- 
642 (67th percentile) and 60. 522 (73rd percentile), 
respectively. These scores indicate above aver- 
age interests, as any score above the 50th per- 
centile is considered a definite interest pattern. 


The mean of the total score of the Purdue Peg- 
board was 82.034 (83rd percentile); and the mean 
scores of the Placing and Turning of the Rate of 
Manipulation Test were 223. 720 (74th percentile) 
and 184. 690 (70th percentile), respectively; tne 
Paper Form Board Test had a mean of 44. 461 
(88th percentile); and the mean scores of the 
Mechanical Comprehension Test and Practical 
Judgment were 39. 582 (53rd percentile), and 
208. 065 (73rd percentile). 
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TABLE I 


MEANS AND PERCENTILE SCORES OF VARIOUS TESTS FOR THE 
ENTIRE GROUP OF STUDENTS* 
(N = 234) 


Name of Test ‘ Percentile 


Wechsler -Bellevue 

California Maturity 

Wide Range Achievement 

Speed of Reading 

Scientific - Kuder 

Artistic - Kuder 

Purdue Pegboard 

Placing - Manipulation 

Turning - Manipulation 

Paper Form Board 

Mechanical Comprehension 
Practical Judgment . 065 


* The means of the Multiphasic Personality Inventory and the 
Washburne Social Adjustment Inventory are not included be- 
cause they are expressed in other values. 
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80 
85 
79 
70 
67 
73 
83 
74 
70 
66 
53 
73 
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The correlations of the test scores, the pre- 
dicted grade-point average, and the actual grade 
point average with the ratings on the scale and 
with the scores obtained from ranking are shown 
in Table Il.* The standard error of these correl- 
ations was found to be . 183 for the Physical Ther- 
apists and . 160 for the Occupational Therapists. 
In order to be significant each of these correla- 
tions should be twice this large. 

The correlations between the ratings of the 
scale and the rankings were . 43 and .39 for phys- 
ical therapy and occupational therapy students, 
respectively. 

The correlations between the predicted grade 
point average and the physical therapy ratings 
was .41 and with the occupational therapy ratings 
. 36. With the rankings the predicted grade point 
average correlated . 40 with the thirty-one Phys- 
ical Therapists and . 41 with the forty Occupation 
al Therapists. 

The Turning Test of the manipulation measure 
correlated . 35 with the original ratings (Physical 
Therapy) and the Placing part of the manipulation 
instrument correlated .31 with the Occupational 
Therapy group of forty students. The Mechanical 
Comprehension Test correlated . 32 with the orig- 
inal Occupational Therapy ratings. 

The intercorrelations (Table Ill) which showed 
a fair amount of relationship were the actual grade 
point average and the predicted grade point aver - 
age (, 70); the Wechsler-Bellevue Scale and the 
predicted grade point average (. 65); the Wechsler - 
Bellevue and the actual grade point average (.53); 
the California Mental Maturity and the predicted 
grade point average (.53); and the California 
Mental Maturity with the actual grade point aver- 
age (. 59); and the Wechsler-Bellevue with the 
California (, 63). 

The Wide Range Achievement Test has inter- 
correlations of .51, .61, .57, and .70 withthe 
predicted grade point average, the actual grade 
point average, the Wechsler-Bellevue Scale, and 
the California Mental Maturity, respectively. The 
other achievement test, Michigan Speed of Read- 
ing, had correlations of .46, .50, .61, and . 76 
with the predicted grade point average, the actual 
grade point average, the Wechsler-Bellevue, and 
the Wide Range, respectively. 

There was significant positive relationship of 
the Paper Form Board Test with the following 
measures: the predicted grade point average (.32); 
the academic grade point average (. 29); the Wech- 
sler-Bellevue (, 29); the California Mental Matur- 
ity (. 35); the Wide Range Achievement (. 20), and 
the Speed of Reading (. 20). 
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The Bennet Comprehension had intercorrela- 
tions of .26, .29, .28, .23, .12, .19, and .23 
with the predicted grade point average, the aca- 
demic average, the Wechsler-Bellevue, the Cal- 
ifornia Mental Maturity, the Wide Range, the 
Speed of Reading, and the Paper Form Board, re- 
spectively. 

Other significant intercorrelations were the 
Turning part of the Manipulation test with the Pur- 
due Pegboard (. 40) and with the Placing of the 
Manipulation instrument (.56). Also, the Wash- 
burne Social Adjustment correlated .25 with the 
Multiphasic, .26 and .23 with the Placing and 
Turning of the Manipulation test, respectively. 

The Artistic score of the Kuder Preference 
Record correlated .27 with the Paper Form Board 
and .27 with the Washburne Social Adjustment In- 
ventory. 

The standard error of these correlations is 
. 066, and a correlation to be significant must 
have an absolute value equal to or greater than 
. 132, which is twice the standard error. 

Statistical consideration was given to find out 
the extent to which the correlations between the 
actual grade point average, the predicted grade 
point average, the instructors’ ratings, and the 
test scores merit use in predicting success in 
therapy by a multiple correlation technique. 

Because of the small number of cases, and 
also because of a lack of significant correlations, 
the results do not seem to merit further analysis 
until more cases are available for study. 

An analysis was made concerning the extent 
to which part scores on the tests correlate with 
success in therapy as based on the criteria of 
the predicted grade point average, the actual grade 
point average, and the instructors’ ratings. 

The first step was to determine if some of the 
part scores might be better indices of success 
in physical therapy than the total scores. There- 
sults of this breakdown are shown in Table IV. 
Here again, only the 31 cases for which ratings 
were available were used. A correlation to be 
significant had to have an absolute value of at 
least .37. Only a few of the correlations are this 
large. They are the following: the Verbal score 
of the California Mental Maturity, .38; the Mus- 
ical score of the Kuder Preference Record, . 44; 
the Truthfulness and Happiness scores of the 
Washburne Social Adjustment with . 54 and . 40, 
respectively. 

The last phase of the study was concerned with 
the effectiveness with which the test results, the 
ratings, the predicted grade point average, the 
actual grade point average, and the data form 


#In order to use another method of rating success in therapy, the instructional staff in Occupational Ther- 
apy and Physical Therapy ranked each student from one to forty and from one to thirty-one, respectively. 


These rankings were converted into scores by making them conform to a normal distribution. 


Correlations 


were then computed between these converted scores and the test scores, the predicted grade-point average, 


and the actual grade-point average. 


| 
| 
| 
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TABLE I 


CORRELATIONS OF TEST SCORES WITH RATINGS MADE ON RATING SCALE 
AND WITH SCORES OBTAINED FROM RANKING 


Physical Therapy Occupational Therapy 
Correlation with Correlation with 


Test Ranking Rating Ranking 


Wecnsler-Bellevue 
California 

Wide Range 

Speed of Reading 

Scientific - Kuder 

Artistic - Kuder 

Purdue Pegboard 

Placing Manipulation 
Turning Manipulation 
Form Board 

Mechanical Comprehension 
Multiphasic 

Washburne 

Judgment 

Academic average 
Predicted grade point average 


Standard error = . 183 Standard error = . 160 
2 x Standard error = . 366 2 * Standard error = . 320 


Correlation between ranking and Correlation between ranking and 
rating = . 43 rating = .39 


x = Significant at 5% level x = Significant at 5% level 
xx = Significant at 1% level xx = Significant at 1% level 
(.355 and . 456) (.312 and . 403) 
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TABLE IV 


CORRELATIONS OF PART SCORES WITH RATINGS 
PHYSIO- THERAPY GROUP 


(N = 31) 


Test 


Correlation 


Part with Ratings 


Wechsler -Bellevue 
Wechsler -Bellevue. 
California 
California 
Wide Range 
Wide Range 
Wide Range 
Kuder 
Kuder 
Kuder 
Kuder 
Kuder 
Kuder 
Kuder 
Purdue 
Purdue 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Multiphasic 
Washburne 
Washburne 
Washburne 
Washburne 
Washburne 
Washburne 
Washburne 


Verbal 
Performance 
Verbal 
Non-Verbal 
Reading 

Spelling 
Arithmetic 
Mechanical 
Computational 
Persuasive 
Literary 
Musical 

Social Service 
Clerical 

Both Hands 
Assembly 
Question 

Lie 

Validity 

Hy pochondriasis 
Hysteria 
Depression 
Psychopathic ~Deviate 
Masculinity -Femininity 
Paranoia 
Psychasthenia 
Schizophrenia 
Hypomania 
Truthful 
Happiness 
Alienation 
Sympathy 
Purpose 
Impulse-Judgment 
Control 


.18 
. 26 


Standard Error = . 183 
2 x Standard Error = . 366 


x = Significant at 5% level 
xx = Significant at 1% level 
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were used by the faculty members ol occupational 
therapy and physical therapy. The Department 
of Physical Medicine made use of any informa- 
tion or knowledge available from the results of 
the tests, the data form, and the rating scale. 

The Physical Therapy staff used these data in 
counseling fifty students. These data were used 
in revealing the abilities, interests, aptitudes, 
personality traits, personal data, and the limita- 
tions of which the students were sometimes una- 
ware. 

Five of the fifty physical therapy students, be- 
cause of poor scholarship, a low predicted grade 
point average, and through the faculty’s use of 
the test results and rating scale, were advised 
to drop the course. Indications of these students 
being unlikely to succeed in the course were evi- 
dent from the data gathered. The interviewing 
and advising of all the students was based on the 
best possible knowledge available about the indi- 
vidual, Three of the students advised to drop 
the course were eliminated later by the Univer- 
sity due to scholastic reasons. The other two 
students left the course to avoid future disappoint- 
ment. 

The Occupational Therapy staff counseled 80 
students. From this number, thirteen trainees 
were advised to drop the course because of reas- 
ons such as low scholarship, unsuitable person- 
ality traits, lack of special aptitudes (manual and 
finger dexterity), conflicting interests, lack of 
artistic, mechanical, and scientific interests, or 
for any other significant maladjustment (social, 
mental, economic, or physical) which caused an 
inability for one to work to the full extent of his 
capacity in therapy work. The data used in this 
guidance phase of the study were gathered from 
test results, the data form, the interview, and 
the rating form, all techniques of guidance which 
seemed to indicate a general prediction that the 
students would fail as occupational therapy stud- 
ents as well as professional therapists. 

Of this group of thirteen, eight students failed 
to make the scholastic grade; therefore, they were 
eliminated. The other five, due to changing inter - 
ests, lack of specific aptitudes, personality prob- 
lems, lack of judgment, asocial behavior, and 
low mentality were transferred to another course 
more suited to their total make-up. In all five 
cases, guidance was extended the students tow- 
ards other fields, 

It must be emphasized here that the data col- 
lected were used in assisting the poor, fair, and 
good student. Counseling of these students was 
positive guidance which was developmental and 
preventive in nature, as well as remedial. Fail- 
ing students, personality-problem students, change- 
of-interest students, as well as the better adjust- 
ed individuals were counseled. 

The effectiveness of these data was also shown 
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when probable and imminent failures and other 
maladjusted students made good progress after 
they were counseled and advised in respect to 
their interests, intelligence, achievement, per- 
sonality, judgment, predicted level of academic 
achievement, aptitudes and abilities, and other 
pertinent factors. 

After the students were counseled a case sum- 
mary of every student was written. These sum- 
maries were placed in the Department’s files for 
future reference, along with other findings and 
information about the students. Summaries of 
three occupational and physical therapy students 
are presented in the Appendix, Exhibit N. 

These data were used, also, for further con- 
sultations when the need had arisen for further 
guidance. As stated previously, it was the inten- 
tion of the Department’s guidance and testing pro- 
gram to establish positive guidance which was 
developmental and preventive in nature, as well 
as remedial. The Department of Physical Med- 
icine wants to install a basic functional guidance 
program which can be developed so it is an inte- 
gral part of the total school program of every 
prospective physical and occupational therapist. 
The Department’s system of studying individuals 
must be based on the best tested and secured 
knowledge about the nature of the personality. 
One cannot understand and counsel individuals 
without probing into the person’s make-up in 
making an individual inventory. 

Following are the criteria which were devel- 
oped by the committee in conferences on guid- 
ance of the therapy students. They are suggest- 
ed merely as an aid in arriving at some sort of 
evaluation of a guidance program. 


. Are the needs of the pupil determined? 

. Are the chief interests of each pupil 
determined? 

. Are the abilities of each pupil determin- 
ed? 

. Is each pupil’s program definitely plan- 
ned in terms of his interests, his needs, 
and his abilities? 

. Is each pupil made definitely aware of 
his special aptitudes or abilities? 

. Is there a provision for systematic and 
definite collection and recording of data? 

. Does the student understand that the re- 
sults are to be used to assist him in ap- 
proaching his problem? 

. Is the number of maladjustments re- 
duced? 

. Is there a placement and follow-up pro- 
gram? 

. Is the number of retarded cases reduced? 

. Is there provision for adequate individual 
counseling ? 
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B. Interpretation of Findings 


There was one total measure which had a suf- 
ficiently high positive correlation with the origin- 
al ratings and the rankings. The correlation which 
was found to be significant was the predicted grade 
point average, which correlated . 41 with the Phys- 
ical Therapy ratings and . 36 with the Occupation- 
al Therapy ratings. Using the rank-order method 
the correlations were . 40 and .41, respectively. 

Many of the correlations of the various tests 
with the ratings were small. This has some sig- 
nificance. It appears that those correlations 
which are of any size at all may be due to chance. 
The low correlations with the ratings seem to in- 
dicate two possibilities: 


1. The rating scale does not give a good eval- 
uation of the student as a therapist, and 

2. The committee may have chosen some 
tests which are not highly related to success in 
therapy. 


It was noted that in cases where more thanone 
rating of the same individual or student was given, 
the ratings varied widely, that is, different raters 
gave the same student very different ratings on 
the same scale. 

These results (Table II) also indicate that per- 
haps the tests used did not measure the same 
things which were looked for by the others, or 
raters. 

In correlating the measures, as shown in Table 
Ill, a fair amount of relationship exists between 
the actual grade point average and the predicted 
grade point average (. 70); the Wechsler-Bellevue 
Scale and the predicted grade point average (.65); 
the Wechsler-Bellevue and the actual grade point 
average (. 53); the California Mental Maturity with 
the actual grade point average (. 59); andthe Wech- 
sler-Bellevue with the California (. 63). 

From all indications, the predicted grade point 
average, the actual grade point average, and the 
two intelligence tests, the Wechsler-Bellevue 
and the California Mental Maturity seem to meas- 
ure largely the same things and have high correl- 
ations. 

The achievement tests, the Wide Range and 
the Speed of Reading, had high intercorrelations 
with the predicted grade point average, the ac- 
tual grade point average, the Wechsler-Bellevue, 
and the California Mental Maturity. It is possible 
that these two instruments measure many of the 
same things that the other four measures do, al- 
though they do not correlate well with the ratings. 
This high degree of relationship between the two 
tests, the Wide Range and the Speed of Reading, 
and the other four instruments reveals that these 
measures may be appropriate ones to use to pre- 
dict success in therapy. 
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The low intercorrelations of the Mechanical 
Comprehension Test with all the other scores 
seem to indicate that the instrument does not 
measure the same thing as the other tests. 

The significant correlation of the Manipula- 
tion (rapid and accurate finger and hand move- 
ments) with the Pegboard (tip-of-the- finger 
movements and finer movements) warrants fur- 
ther use of the instrument in future research, 

There appears to be little or no relationship 
between the personality and the social adjustment 
tests and the interest inventory with the rest ol 
the tests. From Table III, it is evident that the 
instruments seem to measure fairly unique, fine, 
and amenable traits of tne individual. These 
three measures may or may not be appropriate 
ones from which to predict success in therapy. 

Of the four part scores which might be better 
indices of success in physical therapy than the 
total scores only two seem to warrant further 
Study with more cases, providing the rating scale 
does not give a good evaluation of the student as 
a therapist. These are the Happiness score 
and the Truthfulness score on the Washburne In- 
ventory. There was not a sufficient number of 
cases available to correlate part scores on the 
tests with the ratings. Only 31 cases were avail- 
able for use, therefore, the low correlations of 
all the part scores with the ratings may be due 
to one of three things: 


1. Not enough cases were available. 

2. The rating scale may not give a good eval- 
uation of the student as a therapist. 

3. The tests may not be appropriate ones 
from which to predict success in therapy. 


Because of the small number of cases, and, 
also, because of a lack of positive significant cor- 
relations, the results did not seem to merit fur- 
ther analysis in predicting success in therapy by 
a multiple correlation technique until more cases 
were available. 

The value of the guidance program in the De- 
partment of Physical Medicine is almost wholly 
dependent upon the effectiveness with which the 
results are used by the faculty. Intelligent and 
wide use of the data (test results, ratings, and 
other pertinent information) calls for a definite 
plan of testing and of organizing and reporting 
the results and rendering them understandable to 
the students and faculty. 

The Department has adopted a policy and a 
systematic program using these data to counsel 
students in connection with problems involving 
diagnosis, prognosis, treatment, and counseling. 
Helpful suggestions were extended to all of the 
students. Students not suited for occupational 
therapy or physical therapy were advised to 
change to a course more suited to their interests, 
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aptitudes, intelligence, personality traits, and 
other factors, Other students, who appeared 
likely to succeed in therapy were advised and 
counseled as to their progress. Failing students, 
as well as the more adjusted trainees, were given 
thorough guidance and help in attaining possible 
objectives. 

The following reasons were given for the causes 
of failures, drop-outs, and maladjustments: 


1. Low scholarship 
2. Low intelligence or mental ability 
3. Change of interest and conflict of inter- 
ests 
. Personality deviations 
. Lack of specific aptitudes (finger and man- 
ual deaterity) 
. Asocial and antisocial behavior 
. Low actual and predicted level of achieve- 
ment 
. Maladjustments (emotional, social econ- 
omic, mental, or physical) 
9. Poor mental or physical health 


value of this guidance program was noted 


. The number of cases in which the cause 
‘of maladjustment was eliminated and the 
individual student was enabled to work to 
the tull extent of her capacity. 

. The number of cases in which improve- 
ment was shown in making the proper ad-. 
justment. 

. The number of cases in which the correct- 
ive adjustment seemed to have been perm- 
anent. 

. The number of drop-outs prevented. 

. The number of failures prevented. 

. Good adjustment made by students in other 
fields who left Occupational and Physical 
Therapy due to change of interest, person- 
ality problems, lack of certain aptitudes, 
or for any other significant maladjustment, 
who received valuable assistance and 
counseling from the faculty of the Depart- 
ment of Physical Medicine. 


SECTION V 


SUMMARY, CONCLUSIONS, AND RECOMMEN- 
DATIONS 


Summary 


An attempt has been made to develop a pro- 
gram which might provide reliable information 
for judging the suitability of a student for physi- 
cal therapy or occupational therapy work. Twelve 
tests were administered experimentally and the 
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results of these tests were compared with the 
subjective rating of the students by their instruc - 
tors and clinical supervisors during their train- 
ing period. The committee with this study estab- 
lished the following primary objectives in the pro- 
gram: 


1. To provide accurate and meaningful measure- 
ments of the individual’s interests, intelligence, 
aptitudes, personality traits, achievement, 
mechanical aptitudes, and judgment. 


. To assist in the selection of students with po- 
tentialities to make good physical or occupa- 
tional therapy students. 


. What is a reasonable expectation of achieve- 
ment in physical or occupational therapy by 
each individual ? 


. To what extent is each person limited by in- 
telligence, interest, aptitude, judgment, and 
personality? 


. Is success related to intelligence, personality, 
interest, aptitudes, achievement, and judgment? 


This study consisted of two parts. The first 
part involved the administration of twelve tests 
to 234 students of physical therapy and occupa- 
tional therapy. 

The second part of the study was concerned 
with the rating of the students with a five-point 
rating scale which was concerned with profession- 
al preparedness, personal qualifications, ind 
professional qualifications. 

The purpose of the statistical analysis was to 
determine if the battery of tests chosen, the pre- 
dicted grade point average, and the actual grade 
point average could be used for predicting suc- 
cess in the field of therapy. The specific ques- 
tions to be answered were: 


1. How well do the predicted grade point average, 
the actual grade point average, and the scores 
on the individual tests correlate with success 
in therapy? 


. Do the results of Question 1 merit use in pre- 
dicting success in therapy by a multiple cor- 
relation technique? In other words, howmuch 
relationship exists between the battery as a 
whole and success in therapy? 


. How well do the measures correlate with each 
other? In other words, to what extent do they 
measure the same thing? 


. How well do part scores on the test correlate 
with success in therapy ? 
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5. Of what use can these data be in administer- 
ing guidance to the students? 


A careful survey of available information from 
published reports and references was made and 
information was gathered from the University of 
Wisconsin Library and the Department of Physi- 
cal Medicine. The survey of literature also in- 
cluded books and pamphlets listed in the Educa- 
tion Index and the Reader’s Guide to Periodical 
Literature. 

The data presented in this study were secured 
at the University of Wisconsin by using a battery 
of tests, a rating scale, a data form, and other 
information gathered from the subjects, the Stu- 
dent Counseling Center, and the Registrar's of- 
fice. 

The predicted grade point average was the 
only total measure which had a very high signif- 
icant correlation with the original ratings and 
rankings. It correlated .41 and .36 with the 
Physical Therapy and Occupational Therapy stu- 
dents’ ratings, respectively, and using the rank- 
order method the correlations were . 40 and . 41, 
respectively. The correlations between the rat- 
ings of the scale and the rankings were . 43 and 
.39 for Physical Therapy and Occupational Ther- 
apy students, respectively. 

Many of the correlations of the various tests 
with the ratings were small. It appears that 
those correlations which are of any size at all 
may be due to chance. The low correlations 


with the ratings seem to indicate two possibilities: 


1. The rating scale does not give a good evalua- 
tion of the student as a therapist, and 


. The committee may have chosen some tests 
which are not highly related to success inther- 
apy. 


A fair amount of relationship exists between 
the actual grade point average and the predicted 
grade point average (. 70); the Wechsler -Bellevue 
Intelligence Scale and the predicted grade point 
average (.65); the Wechsler-Bellevue and the ac- 
tual grade point average (. 53); the California 
Mental Maturity with the actual grade point aver- 
age (. 59); and the Wechsler-Bellevue with the 
California (. 63). 

From all indications, these instruments seem 
to measure the same things and have high correl- 
ations which warrant further use in future re - 
search and study with success in therapy. 

The achievement tests, the Wide Range and 
the Speed of Reading, had high correlations and 
intercorrelations with the predicted grade point 
average, the actual grade point average, the 
Wechsler-Bellevue, and the Mental Maturity. 
These measures seem to be appropriate ones to 
use to predict success in therapy. 
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There was positive relationship of the Paper 
Form Board Test with the following measures: 
the predicted grade-point average (. 32); the ac- 
tual grade point average (, 29); the Wechsler- 
Bellevue (. 29); the Mental Maturity (.35); the 
Wide Range Achievement (. 20); and the Speed 
of Reading (.30). This instrument does not seem 
to measure the same things that most of the other 
instruments do. 

The Comprehension Test had intercorrelations 
of .26, .23, .12, .19, and . 23 with the predict- 
ed grade point average, the academic average, 
the Wechsler-Bellevue, the California Mental Ma- 
turity, the Wide Range Achievement, the Speed 
of Reading, and the Paper Form Board, respec- 
tively. Though these correlations and intercor- 
relations were low with other measures, this 
small relationship has nothing to do with the val- 
ue of the test in predicting success in Physical 
Medicine. It may be the best instrument of the 
entire battery, If the Mechanical Comprehension 
Test does not correlate with success in therapy 
then it should be discarded. 

The Turning part of the Manipulation Test cor- 
related .40 with the Purdue Pegboard and . 56 
with the Placing of the Manipulation Test. This 
test, to some extent, seems to be an appropriate 
one from which to measure success in therapy. 

The Washburne Social Adjustment Inventory 
correlated .25 with the Multiphasic Personality 
Inventory; .26 and .23 with the Placing and Turn- 
ing of the Manipulation Test, respectively. There 
appears to be little relationship between these 
two personality measures with the rest of the 
tests. It should be clearly stated that low inter- 
correlations with other measures has nothing to 
do with the value of the test in predicting success 
in therapy. 

The next approach was concerned with the ex- 
tent to which the correlations between the predic- 
ted grade point average, the actual grade point 
average, the instructors’ ratings and the test 
scores merit use in predicting success in ther- 
apy by a multiple correlation technique. Only 31 
cases were available. Because of the smallnum- 
ber of cases, and also, because of a lack of sig- 
nificant correlations, the results did not seem to 
merit further analysis in predicting success in 
therapy by a multiple correlation technique until 
more cases were available. 

It is evidént that the instruments seem to meas 
ure fairly unique traits of the individual, but these 
measures may or may not be appropriate ones 
from which to predict success in therapy. 

The Artistic score of the Kuder Preference 
Record correlated .27 with the Paper Form Board 
and .27 with the Washburne Social Adjustment In- 
ventory. This test may be an appropriate one 
from which to predict success in therapy. 

The fourth question was concerned with the 
extent to which the part scores of the tests cor- 
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relate with success in therapy as based on the 
criteria of tne predicted grade point average, the 
actual grade point average, and the instructors’ 
ratings. 

The first step was to determine if some of the 
part scores might be better indices of success 
in physical therapy than the total scores. Only 
the 31 cases for which ratings were available 
were used. A correlation to be significant here 
had to have an absolute value of at least .37. Only 
a few of the correlations were this large. 

The part scores and their correlations follow: 
the Verbal score of the Mental Maturity Test .38; 
the Musical score of the Kuder Preference Rec- 
ord . 44; the Truthfulness and Happiness scores 
of the Washburne Social Adjustment Inventory . 54 
and .40, respectively. 

Of the four which were statistically significant 
two of them seemed to warrant further study with 
more cases, without any questions asked. These 
are the Happiness score and the Truthfulness 
score on the Washburne Inventory. Statistically 
speaking, there was not a sufficient number of 
cases available to correlate part scores on the 
tests with the ratings. The low correlations of 
all the part scores with the ratings may be due 
. to one of three things: 


. Not enough cases were available. 

. The rating scale does not give a good 
evaluation of the student as a therapist. 

. The tests may not be appropriate ones 
from which to predict success in therapy. 


The last phase of the study was concerned with 
the effectiveness with which the test results, the 
ratings, the predicted grade point average, the 
actual grade point average, and the data form 
were used by the faculty members of occupation- 
al and physical therapy. 


The Physical Therapy staff used these data in 
counseling fifty students, and the Occupational 
Therapy staff advised eighty students. The stu- 
dents were counseled concerning their interests, 
aptitudes, personality traits, personal data, and 
the limitations of which the students were some- 
times unaware. It must be emphasized that the 
data were used in assisting the poor, fair, and 
good student. 

Five of the fifty physical therapy students, be- 
cause of some good reason, were advised to drop 
the course. Thirteen trainees in Occupational 
Therapy were advised to drop the program. After 
the students were counseled, a case summary of 
every student was written. 

The effectiveness of these data was also shown 
when imminent and probable failures made good 
progress after they were counseled. 
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Conclusions 


From the analysis of the data collected, the 
following conclusions seem warranted: 


1. The rating scale does not contain the most 
important traits essential for success in ther- 
apy, and the right things are not being judged. 
There is too much emphasis on the individu- 
al’s personality, and not enough factors which 
are more concerned with the success of the 
student in therapy. 


. The various rated factors are not weighed 
properly in the total evaluation. 


. The raters are not able to discriminate enough, 
perhaps because of insufficient contact with 
the student, or because the traits rated are 
not defined adequately, or because of inabil- 
ity to actually recognize traits, or lastly, be- 
cause of the influence of personal bias, the 
halo effect, and the error of lenience or sev- 
erity. There may have been some hesitation 
to give ratings at the extremes of the scale. 


. Some of the traits in the scale are not amen- 
able to rating. 


. There was only one total measure which had 
a significant correlation with the ratings. 
This was the predicted grade point average. 


. The low correlations of the tests with the rat- 
ings and the rankings seem to indicate two 
possible things: 


a. The rating scale does not give a good eval- 
uation of the student as a therapist, and 


b. Some of the tests chosen may not be great- 
ly or highly related to success in therapy. 


. From all indications, the predicted grade 
point average, the actual grade point aver- 
age, the two intelligence tests (Wechsler - 
Bellevue and the California Mental Maturity) 
and the achievement tests (the Wide Range 
Achievement and the Speed of Reading) seem 
to measure the same things and have high 
correlations. Through more study one may 
find these instruments to be appropriate ones 
to use to predict success in therapy. The 
claim cannot be made here that these meas- 
ures should be used in future research be- 
cause of the high correlations. 


. The Kuder Preference Record and the per- 
sonality tests (Multiphasic Personality and 
tne Social Adjustment Inventory) measure 
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13. 


many amenable and fine traits of the individ- 
ual. There appears to be little relationship 
between these tests and the rest of the bat- 
tery. Again, the claim should be made here 
that the low correlations and intercorrela- 
tions of tnese instruments with other meas- 
ures has nothing to do with the value of the 
tests in predicting success in therapy. 


. The Manipulation Test correlates fairly weil 


with the other measures and with the ratings, 
which substantiates the statement and con- 
clusion that the instrument should be used in 
future research from which to predict suc- 
cess in therapy. 


The Pegboard Test, the Paper Form Board, 
the Mechanical Comprehension scale, and 
the Practical Judgment instrument showed 
little or no relationship with tne ratings, or 
with the rest of the tests. These instruments 
may be or may not be appropriate ones trom 
which to predict success in therapy. Since 
weaknesses of the rating scale have been es- 
tablished it is proper to reserve for future 
research the status of these four instruments 
in the present battery. 


Only two part scores showed any relation- 
ship with the ratings. These were the Hap- 
piness score and the Truthfulness score on 
the Wasnburne Social Adjustment Inventory. 
The low correlations of all the part scores 
with the ratings may be due to one of three 
things: 


a. Not enough cases were available. 


b. The tests may not be appropriate ones 
from which to predict success in therapy. 


c. The rating scale does not give a good 
evaluation of the student as a therapist. 


Not enough cases were available for having 
correlations of the part scores of the tests 
with the instructor’s ratings, therefore, the 
results did not seem to merit further analy- 
sis with the rating scale. 


Because of the small number of cases, and, 

also because of a lack of significant correla- 
tions, the multiple correlation technique was 
not useful. 


. The value of the guidance program in the De- 


partment of Physical Medicine was almost 
wholly dependent upon the effectiveness with 
which the results of the tests, the ratings, 
and pertinent information from the data form, 
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were used by the faculty and its staff. The 
data were used wisely and properly by the 
Department in counseling the good, fair, and 
poor student and trainee according to her in- 
terest, intelligence, aptitudes, personality, 
judgment, and level of achievement or attain- 
ment. 


15. The Department of Physical Medicine real- 
ized that is it is to do an effective job of se- 
lection and guidance of its students, the fac- 
ulty must be provided with dependable, mean- 
ingtul, objective and subjective, and accur- 
ate infurmation about each individual, The 
faculty members realized they must be thor- 
oughly informed concerning the meaning and 
uses of this information. 


16. Unless the criteria of success are clearly 
designated the evidence is quite meaningless. 


17. This study has been concerned with the sub 
jects for too brief a period (from three month: 
to two vears). Unless information and evi- 
dence accrues from follow-up studies over a 
span ol years, the prognostic value of the 
measures used in this research is likely to 
remain unknown, 


18. To do justice to the battery of tests used in 
this study more study and another experiment 
should be made with the tests in using the in- 
struments with a refined, revised, and im- 
proved rating scale which measures success 
in therapy. 


19. No test of this battery or any combination of 
tests in this battery measured all of the ob- 
jectives set out for in measuring appropriate 
traits for success in therapy, Nor did it 
weight those it did measure the same as those 
concerned, This was clearly understood and 
accepted because no instrument is perfectly 
valid even for the purpose for which it is de- 
signed. 


20. The low intercorrelations of the instruments 
with other measures has nothing to do with 
the value of the test in predicting success in 
Occupational Therapy and Physical Therapy. 
It may be the best measure of the battery, If 
it does not correlate with success in therapy 
then it should be discarded. 


Recommendations 


The foregoing findings prompt the author to 
recommend cé, vain matters for further investi- 
gation and study. Consideration should be given 
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to the following problems: this program should be adopted by other 
schools in the country in selecting their phys- 
1. A job analysis and a job specification of both ical therapy and occupational therapy students. 


a physical therapist and an occupationai ther - 
apist should be made by the faculty members 
of the Department of Physical Medicine, so 
the raters will know what is expected of a 
good therapist. 


. The present rating scale should be revised 
and improved so that every factor essential 
to success in therapy is included. Every fac- 
tor should have its proper weighting. 


. The following measures should be given more 
investigation and experimentation before be- 
ing replaced by instruments which will meas- 
ure the same things as the other ten meas- 
ures: The Mechanical Comprehension Test, 
the Practical Judgment, the Paper Form 
Board, and the Purdue Pegboard. 


. The following ten instruments should be used 
in future research because they measure to 
some degree success in therapy: The Wech- 
sler-Bellevue Intelligence Scale, the Cali- 
fornia Mental Maturity, the Wide Range 
Achievement, the Speed of Reading, the Mul- 
tiphasic Personality Inventory, the Washburne 
Social Adjustment Inventory, the Rate of Man- 
ipulation Test, the Kuder Preference Record, 
the predicted grade point average, and the 
actual grade point average. 


. Since there was little correlation between the 
tests and the rating scale it is necessary to 
change the rating scale, or revise the pres- 
ent battery of tests, or develop a groupof in- 
struments which will correlate. 


. Some parts of certain tests seem to be more 
accurate in recognizing the successful stud- 
ents than others. This should be investigat- 
ed more fully with a larger sampling of train- 
ees. 


. The Department of Physical Medicine should 
develop as soon as possible tests on the re- 
finement of motor ability and patient-therapist 
relationship. Considerable attention should 
be given to the refinement of available per- 
sonality measurements in approaching the 
problem of a patient-therapist test. 


. This experimental study should be continued 
until sufficient criteria are established for 
a successful program in selecting students 
for Physical Medicine. 


. Since selective devices are necessary for the 
selection of students in Physical Medicine, 


. A cumulative record should be constructed 
by the Department of Physical Medicine so 
that it may include in composite and meaning - 
ful form the data received by the Department 
on all of its students from the test results, in- 
terview, data form, and other effective tech- 
niques of guidance. 


. The Department of Physical Medicine should 
arrange with every student of therapy a pre- 
test interview and a post-test interview. Un- 
der such an arrangement the students may 
discuss their whole program prior to and af- 
ter an appraisal and an evaluation has been 
made. Negative guidance, drop-outs, and 
maladjusted cases can be decreased if the 
students have this faculty-student relation- 
ship. 


Needed Research 


Several studies need to be made in this exper- 
imental and developmental area of the selection 
of students for the Department of Physical Med- 
icine. As research in prediction and selection 
for college and vocational success now stands 
there is a definite need for research study in this 
experimental study with: 


1. More valid and reliable measures of factors 
that seem to play a large part in the success 
of the individual in physical therapy and occu- 
pational therapy. 


. Studies for the factors and of the factors that 
enter into satisfactory occupational adjustment 
as well as educational, personal, and social 
adjustment of the occupational therapist and 
physical therapist. 


. A comprehensive follow-up study over a per- 
iod of years of the criteria used in the selec- 
tion of students in Physical Medicine. 


. Further investigation required to ascertain the 
Significance of the numerous characteristics 
rated to the therapy student’s total adjustment. 


. A job analysis, job specification, a job descrip- 
tion, and an instructional analysis of the occu- 
pational therapist and physical therapist by 
the faculty members of the Department of Phys- 
ical Medicine. The faculty members know what 
is expected of a good therapist. 


. A reconstruction or revision of the present 
rating scale so that it includes all the factors 
that make for success in therapy. 
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APPENDICES 


Appendices D through M (copies of the tests) 

are omitted here and may be found in the 

original study onfile inthe Library, Univer- 
sity of Wisconsin, Madison, Wisconsin. 
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APPENDIX A 
THE STATISTICAL ANALYSIS PROCEDURES 


Statistical Analysis 


The chief problem of prognosis to which research workers have given attention is the question of the 
predictive value of proposed measures. In treating any research relative to vocational success, pre- 
diction, and educational and vocational achievement, it is necessary to note certain matters pertaining 
to the meaning of test scores, the techniques of investigating the predictive value of measures, and the 
procedures for making predictions. 


A. Meaning of Scores 


Test scores are usually first expressed in terms of raw scores which in and of themselves are mean- 
ingless. A score of 145 on the Wechsler-Bellevue Intelligence Scale, for example, cannot be interpre- 
ted unless some additional information is given. It may be the lowest, the highest, or any score between 
two extremes for a particular group. Raw scores derive meaning through various forms of transmuta- 
tion. They may be interpreted in terms of ranking whithin a group as the first or the fifth in a group of 
twenty. 

More frequently the percentile rank is used, which indicates roughly the percentage of the group that 
falls below a given score or the position within a theoretical group of 100. Thus a percentile rank of 60 
reveals that 60 percent of the group have lower ratings. 

Scores derive meaning from coarse descriptive scales, for example, the Wechsler-Bellevue Intelli- 
gence scale has categories such as genius, superior, excellent, above normal, normal, below normal, 


and so on down the scale. Other forms of derived scores include age score, grade score, standard 
score, and the T-score. 


B. Coefficient of Correlation 


‘‘The basic concept which has made prediction possible and which is the basis for evaluating the ef- 
ficiency of prediction is that of correlation. By correlation is meant the relationship existing between 
capacities, traits, abilities, aptitudes, or various mental and physical functions. For example, in guid- 
ance it is very important to know as clearly as possible the relationship between the predictive items 
and the success criteria. This relationship is indicated best through the correlation coefficient r. The 
Pearson product-moment r is the best expression of this correlation. Its use is subject to certain lim- 
itations. For instance, this r should be used only with linear or fairly linear data and with data which 
may be considered continuous. ’’ (5) 

In the analysis of the data in this study the Pearson product-moment r is used. The correlation co- 
efficient changes in value from +1.00 to -1.00. The +1. 00 indicates a perfect positive relationship and 
-1. 00 indicates a perfect negative relationship. Practically all coefficients with educational and psycho- 
logical material will be found to be significantly less than these two extremes. 

By the fact that the correlation coefficient is used to show this prognostic relationship, it is not im- 
plied that this is the only method showing the relationship. It is, however, the one most commonly used 
and one which is the best expression mathematically to show the relationship. 


‘The general form of Pearson’s product-moment coefficient correlation for deviations from the true 
mean is 


r= 
Ni2 


where ‘‘r’’ is the coefficient correlation; x,, x,, is the summation of the product of the deviations of 


each measure from their true means; , and , are the standard deviations of the x, and x, distribution; 
and N is the number of cases used. ’’ (103) 


C. Standard Error and Probable Error of the 
Coefficient of Correlation 


The formula for the standard error of the coefficient of correlation is: 


v oN 


= 
i 
| 
— 
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or when N is small 


1 - 12 

This is the formula used when one wishes to test the null hypothesis, that is, to test the probability 
of getting a given coefficient of correlation by chance if the true correlation is 0. A correlation must 
be twice the size of its standard error in order to be significant at the 5% level. This means that there 
are only five (5) chances in one hundred of obtaining as large a correlation as that obtained by random 
fluctuations in sampling. This procedure is not valid for high values of r even though the sample is large. 
When the true correlation approaches +1.00, the sampling distribution of the r’s obtained even from 
large samples will be markedly skewed, and any interpretations of the standard error based on the nor- 
mal probability integral table may be very seriously misleading. 

The probable error of the coefficient of correlation will therefore be: 


“If, for example, a correlation coefficient of .58 is obtained between two measures using 90 cases 


the P. E. will be equal to: 2 
.6745 1-58)" 105 and 
v 90 
the coefficient correlation may be written .58+ .05. This indicates that the chances are even that ifan- 


other correlation coefficient is calculated upon 90 cases drawn from the same population as the first was 
drawn that the coefficient of correlation will not vary more than five points lower or higher than .58.'’(62) 


D. Coefficient of Multiple Correlation 


The multiple correlation coefficient is the correlation between observed values of one trait and values 
of that trait estimated by a regression equation from a multiple set of other traits. It may have any value 
between zero and +1, but it is never smaller than the largest of the zero order or partial r’s involved in 
its computation. 


The calculation as indicated here by the conventional formula is laborious, 


E =1 - 1l-r? 


when the number of dependent variables is greater than two or three, but a number of economical pro- 
cedures have been developed. The above formula is used purely for predictive purposes. 


APPENDIX B 


THE RATING SCALE 
Nature of the Rating Scale 


The procedures and devices for the systematic recording of observations and judgments on a scale of 
units or values to be awarded to objects, persons, personality traits, attitudes, and the like may be con- 
veniently classified into three categories; rating scales, rank-order method, and paired-comparison 
method, Of these, the rating scale is most frequently used and applied in educational investigations. 

Research findings have been reported for the following problems: 


(a) What traits are most amenable to rating? 


(b) What number of scale steps or points can most observers discriminate in making the usual 
ratings ? 
(c) What types of rating scale are most valid and reliable for various educational purposes? 


(d) What is the effect upon ratings of the influence of over-and-under estimation, central tendency, 
halo effects, and logical error? 


| 
P.E. r12= 12 
oN 
| 
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The author has not attempted to review all the numerous studies that concern ratings, as this would 
require a volume in itself. We have selected a few which are illustrative of the method. 

Adams, Furniss and De Bow (1) have done one of the most thorough and careful rating studies. Stu- 
dents were rated on 63 traits by ten or more associates. Traits showing a second-rating reliability of 
less than .70 were discarded from the study. For an Intelligence test the Army Alpha was used. The 
average correlation of grades with the ratings was much higher than the average correlation of the in- 
telligence test with the ratings. 

Pressey (83) found a correlation of . 69 between ‘‘school attitude’’ (industry and application) and school 
marks. The same ratings correlated .55 with intelligence. Estimated ‘‘mental ability’’ correlated with 
grades .81. Sangren (92) had teachers rate their students on ‘‘scholarship qualities’’(methods of work, 
application, industry and attitude, assimilation of new ideas), and correlated the scores with grades. 
The coefficient was .93. Inasmuch as the above factors are the prime determiners of most teacher's 
marks, the correlation should have been . 99. 

Fish (26), in a study of Wisconsin sorority women, found that the correlations of grades and rated 
personal characteristics was very low. The rating method used required that each rater rank the en- 
tire group, from first to last, thus eliminating the tendency to give too high ratings, etc. The students’ 
honor points correlated as follows with the five traits rated: nervousness, -11; optimism, . 28; indus- 
try in study, .38; physical activity, .28; leadership, . 14. 

These studies show that ratings can be used or misused, according to the amount of care exercised 
with the rating technique. We cannot emphasize too much the pitfalls into which the user may stumble. 
Many studies report correlations with ratings of personal traits which are terribly high; for instance, 
Webb (114) found a correlation between marks and ‘‘tendency to do kindnesses on principle’ of . 98. 
This means that the rater simply identified the two characteristics. 

A trait is considered amenable to rating when competent judges (raters) tend to agree in their eval- 
uations. Although verification is needed, findings from several studies indicate that some traits are 
more amenable to rating than others. Hollingsworth (48) found close agreement among raters upon such 
traits as efficiency, originality, perseverance, quickness, judgment, clearness, energy and will. There 
was fair agreement upon mental balance, leadership, intensity, reasonableness, independence, and 
physical health. There was poor agreement upon such traits as courage, unselfishness, integrity, co- 
operativeness, cheerfulness, and kindness. Shen (97) reported the best agreement upon scholarship, 
leadership, intelligence and the poorest upon punctuality, tact, and judgment. Miner (70) found high 
agreement for such traits as leadership, general ability, reliability, dependability, and sense of humor. 

‘‘The possibility of satisfactory agreement among judges appears to depend upon: (a) an adequate 
definition so that the judges are in agreement in. regard to what is being rated, and (b) frequent occur- 
rence so that the judges can observe sufficient samples of behavior. When the following traits are ad- 
equately defined and observed over a sufficient period of time, they are amenable to rating. They in- 
clude: efficiency, originality, perseverance, quickness, emotional stability, interest, health, punctu- 
ality, leadership, scholarship, and intelligence. Such traits as courage, unselfishness, cheerfulness, 
kindness, judgment and tact have not been found amenable to reliable rating. '’ (30) 

No set rule can be laid down for the number of steps or units on a rating scale. Too few steps result 
in coarse ratings because the observer is not given opportunity to exercise fully his powers of discrim- 
ination, and too refined a scale makes it difficult for an observer to discriminate between one step and 
the next. 

Conklin and Sutherland (16) concluded ‘‘that the maximum number of steps would be five for a single 
scale which extends from zero to a maximum and nine for a double scale which extends through zero 
with opposite qualities at the extremes of the scale. ’’ 

Symonds (104) maintains that the degree of reliability one wishes in the final ratings should decide 
the matter. He concluded that for rating human traits seven is the optimal number. Less than seven 
leads to an appreciable loss in reliability. 


Types of Rating Scales 


‘*There are five major types of rating scales: 


1. A number of phrases descriptive of varying degrees of a trait or characteristic arranged in 
order form a descriptive rating scale. In using this scale, an oberver selects the phrase that 
best describes the individual being measured. 


2. If the descriptive phrases are printed at appropriate positions under a straight line, the instru- 
ment is called a graphic rating scale. (The scale used in this study is of this type. ) 


| 
| 
| 
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3. A product scale consists of a series of products, e.g., specimens of handwriting, arranged 
according to values determined by a group. 


A man-to-man rating scale consists of descriptions of a number of persons, each of which is 


known to the user of the scale. This instrument has been widely used by the United States Army 
for rating officers. 


. A numerical rating scale, frequently called a score card, consists of a number of items (char- 
acteristics), each of which has been assigned a numerical value. ’’ (71) 


Freyd (29) concluded that the graphic type of rating scale is the most satisfactory. He listed sever- 


al advantages of this type of rating scale suchas ‘‘simplicity, comprehensibility, ease of administra- 
tion, freedom from direct quantitative terms, and ratings as finely discriminated as the rater chooses. 


Reliability and Validity of Ratings 


Reliability of ratings may be increased by pooling the judgments of a number of persons, and valid- 
ity increases with the objectivity of the trait or objected rated. The number of judgments that should 
be pooled (averaged) varies according to the degree of reliability sought and the nature of the trait rated. 
For many traits three or more independent ratings should be obtained. Rugg (90) recommends the use 
of the pooled ratings of not less than three independent judges; Symonds (104) recommends eight judges; 
and Bradshaw (9) from five to twenty-two judges. No one formula will apply to all situations. Furfey 


(33) has shown that the reliability of a rating may be increased by subdividing a trait into a number of 
subtraits and asking each judge to rate the subdivisions. 


Cause of Errors 


The types of errors which limit both the reliability and validity of ratings are: 
i. 


The error of lenience, or severity, that is, rating all individuals too high or too low (frequent- 
ly referred to as ‘‘personal bias’’ or ‘‘personal equation’’). 


. The error of central tendency, or hesitation to give ratings at the extremes of a scale. 


. Halo effect, or the general mental attitude toward or general impression of the person or ob- 
ject being rated. 


. The so-called logical error which comes from pre~-suppositions in the minds of raters and lack 
of definiteness of the trait rated. 


Personal bias in rating, such as a rater’s tendency to overestimate or underestimate in judging a 
trait, introduces a systematic error. Conrad (17) pointed out that personal bias (personal equation) is 
not important in correlation studies, but in other situations the resulting errors may materially influ- 

ence the findings. Guildford (40) proposed a formula to correct for this systematic error. 

The halo effect was first mentioned by Wells (116), given its name by Thorndike, and described by 
Rugg (90), who remarked that we judge our fellows in terms of a general mental attitude toward them 
which leads us to attribute the general attitude or impression to particular qualities. The halo effect 
is likely to influence the ratings of a trait not easily observable or not clearly defined, such as those 
functioning in reactions with other people. 

Ratings of the so-called ‘‘traits of character’’ or of personality traits of therapists are likely to in- 
volve a halo effect. Newcomb (73) pointed out a so-called logical error, attributed to logical presuppo- 


sitions in the minds of the raters. This may be mitigated by calling for judgments of obviously observ- 
able actions rather than for abstract traits which may overlap. 


Concluding Statements 


The application of rating methods should be confined to traits amenable to rating. The rating of traits 
which are inferred from behavior should be based upon systematic observation over an extended period. 
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More precise and objective definitions of traits should be provided. Single ratings should not be used 
as measures of human qualities because sufficient reliability is usually obtained only when a composite 
of from five to ten independent observations are obtained. Practice in the use of a rating method will 
increase the reliability of the measures. So far as possible, bias should be eliminated from ratings. 
For certain characteristics, such as personality traits, the rating scale has a definite place, but it 
is subject to errors and biases. As it is commonly used, it is heavily dependent on memory. Other 
difficulties arise in getting raters to agree upon the meanings of items as well as the degree of their 
presence in the situation or individual under observation. Rating scale techniques have been refined in 


the past through research. It is reasonable to expect that the rating scale will continue to be refined in 
the future. 


APPENDIX C 


DATA FORM 


Tests and Their Uses 


Tests are concerned with specific aspects of the individual, such as intelligence or mental ability, 
personal judgment, mechanical aptitude, interests, school knowledges, and the like. They should only 
be used when their administration and scoring can be done with competence. They must be used with 
care and regarded as important tools in the guidance process, but not substitutes for it. No single set 
of tests will solve all the problems of the guidance counselor. 

Test may function in a number of ways as aids to counseling. They may be used to a limited extent 
both negatively and positively as instruments of prediction. If the counselor can determine what an in- 
dividual has done on this or that test, he can then turn to tables of probabilities, and tell him that his 
chances of, say, graduating from college, or of learning the rudiments of electrical work, are practic~ 
ally nil. On the other hand, he can use test results positively and point out that, in the light of the coun- 
selee’s demonstrable aptitude in certain areas of endeavor, he may choose from a whole range of job 
opportunities that fall in these fields, with a high probability that he will succeed in any of them provid- 
ed his interest is great enough. 

Tests have great value as diagnostic devices. A counselor may discover that an individual has defin- 
ite aptitude for a certain vocation but apparently lacks special training for it. The question then arises: 
What are the inadequacies in this individual's program as it has developed up to this time? Diagnostic 
testing will greatly assist the counselor in answering this question, and thus enable the individual to 
maximize the training that he has had up to that time, and to concentrate upon the things he needs to 
know or do in order to develop any special competence needed to assure job success. Certain tests have 
a subsidiary purpose in this connection. The instructional test, for example, can be used to indicate 
how well an individual can learn by himself. This information is important for the counselor to know 
before he can make any recommendation to an individual being counseled about advancing his education. 

Tests should be looked upon as supplementing each other and the counseling interview. Never take 
each test result and interpret it as if nothing else were known about the individual. Tests must be con- 
sidered in relation to each other—which is why the ‘‘profile’’ is so important in the interpretation of 
test results. A counselor must get a great deal of practice with ‘‘profiles’’ before he can make a reas~ 


onable interpretation of them. Experience enables one to better develop the ability to perceive the pat- 
terns that tend to emerge. 


APPENDIX N 


CASE SUMMARY 


. Age. Miss Jane Huston was born August 19, 1936, at Mauston, Wisconsin, and now is twenty-one 
years of age. 


. Family status. Jane is the oldest of four girls, two of whom are attending a school of nursing and 
another doing office work. Jane has no brothers. Her father and mother are American born citi- 
zens who teach school in Milwaukee, Wisconsin. 


. Health status. At present her health is good. She had the usual childhood diseases, but there are 


| 
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no evidences of complications or sequelae. 


. School status. Jane attended the elementary and secondary schools of Mauston. Three years ago 
she started at the University of Wisconsin as a freshman in Occupational Therapy course. Jane’s 


academic average for three years is 1.2. In high school Jane ranked 24th out of fifty-eight students 
in her graduating class. 


. Reading habits. Jane reported to her advisor, Miss Caroline Thompson, that she reads and studies 
about two hours a day. Her scores on the Michigan Speed of Reading and the Wide Range Achieve- 
ment tests are the 37th and 44th percentiles, respectively. 


. Extra-curricular activities. In high school Jane wrote for the monthly high school paper. She was 


active in dramatics. In college Jane engages in the social functions of the University Memorial Un- 
ion. 


. Work history and odd jobs. Jane never hada job. She did baby-sitting on weekends for moderate 
remuneration for about three years. 


. Test results. Her percentile rank in the Henmon-Nelson test was the 40th. 


Intelligence 


Wechsler - Bellevue Score Percentile 
Verbal 91 4l1st 
Performance 94 42nd 
Total 42nd 


California Mental Maturity 
Verbal 45th 
Performance 48th 
Total 48th 


Achievement 


Wide Range Achievement Scale 
Reading 64 
Spelling 51 
Arithmetic 46 
Total 161 


Michigan Speed of Reading 42 


Interest 


Kuder Preference Record 
Mechanical 
Computational 
Scientific 
Persuasive 
Artistic 
Literary 
Musical 
Social Science (Service) 
Clerical 


48th 
36th 
34th 
44th 
37th 
42nd 
93rd 
17th 
38th 
25th 
: 5i1st 
88th 
47th 
91st 
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Special Aptitudes 


Purdue Pegboard 
Right Hand 
Left Hand 
Both Hands 
Total 


Rate of Manipulation 
Placing 
Turning 


Mechanical Comprehension Test 


Practical Judgment Scale 


Pe rsonality 


Multiphasic Personality Inventory 
Cannot Say 
Lie Score 
F Score 
Hy pochondriasis 
Depression 
Hypomania 
Psychopathic -Deviate 
Masculinity-Femininity 
Paranoia 
Psychasthenia 
Schizophrenia 
Hysteria 


Washburne Social Adjustment Inventory 
Truthfulness 
Happiness 
Alienation 
Sympathy 
Purpose 
Impulse-Judgment 
Control 


9. Diagnosis and evaluation. Jane is a student of average intelligence. Her scholastic attainment is be- 


low average. She ranks below the median intelligence quotient of the 234 students in Physical Medi- 
cine. 


The test results clearly indicate that Miss Huston is stronger in non-language factors. Her speed of 
reading and comprehension is low. In both achievement instruments Jane ranked below average in read- 
ing and vocabulary. The low percentiles reveal that she does not have the ability to read scientific and 
medical literature efficiently and that her rate of reading is slow. 7 

The profile record shows that Jane has little or no interest in the mechanical, scientific, artistic, 
and social service areas which is unlike the expected interest pattern of students interested in occupa-~ 
tional therapy. 

Both personality measures administered to Jane found her as average. Her responses indicate that 
Jane has a normal personality. 

Her profile of the special aptitudes shows that Jane has none of the special aptitudes and skills expec- 
ted of a good therapist. She had trouble with tip-of-the-finger movements, finger movements, and gross 
movements of the hands. 


32i 
56th 
39th 
48th 
46th 
45th 
34th 
46th 
50th 
54th 
50th 
56th 
58th 
53rd 
56th 
58th 
43rd 
37tn 
45th 
37th 
78th 
76th 
94th 
90th 
87th 
93rd 
89th 
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Recommendations 


Jane was administered some positive and sincere guidance by the Department of Physical Medicine 
after all this data was perused and discussed with Jane by her advisor, Miss Thompson. It was suggest- 
ed that she leave the Department because of low scholarship, lack of special aptitudes, lack of or a 
change of interest, poor reading skills, and because of her interest in the clerical and computational 
field. 


Miss Thompson advised Jane to get into the Commerce school for a try-out or exploratory experience 


A copy of this summary was sent to her advisor in her new field. Most recent reports have Jane enjoy- 
ing her work. She seems to be better adjusted and is doing well. 


TESTING THE ASSUMPTIONS UNDERLYING 
MULTIPLE REGRESSION 


FRANCIS A.C. SEVIER 
Glassboro State Teachers College 
Glassboro, New Jersey 


Introduction 


THERE ARE, as all statisticians know, var- 
ious assumptions underlying the application of 
multiple regression techniques. However, men- 
tion is seldom made by researchers who employ 
these techniques as to whether their assumptions 
have been tested. One must, therefore, take 
for granted, when reading such papers, that the 
researcher has cautiously analyzed each as- 
sumption. 

One field in which multiple regression tech- 
niques have found wide application is in the pre- 
diction of academic success. In this field of ap- 
plication more sins have been committed in the 
name of multiple regression than perhaps an y- 
where else. This author, having become in- 
volved in a study of academic success, decided 
to see how well the data used in such education- 
al problems really fit the assumptions. 

The problem which was originally proposed 
to the author was that of predicting academic 
success in the Colleges for Men at Rutgers Uni- 
versity. Freshman grade-point average (X4) 
was to be predicted from the Verbal Aptitude 
Test score on the College Entrance Examination 
Board examination (X1), the Mathematics Apti- 
tude Test score (X9), and rank in secondary- 
school graduating class (X3). Sophomore cumu- 
lative grade-point average (X5) was to be pre- 
dicted from VAT score (Xj), MAT score (X9), 
rank in secondary school (X3), and freshman 
grade-point average (X4). Junior cumulative 
grade-point average (X¢) was to be predicted 
from VAT score, MAT score, rankin secondary 
school, and sophomore cumulative grade-point 
average. Senior cumulative grade-point aver- 
age (X7) was to be predicted from VAT score, 
MAT score, rank in secondary school and j un- 
ior cumulative grade-point average. Problems 
of this type are readily handled by multiple re- 
gression techniques. 

The problem, when formulated mathematical - 
ly, becomes one of writing the equation 


Yj = + by Xy + +... + 


subject to a least-square criterion. (The bp 
must be chosen in order to make the sum of the 


*All footnotes will be found at end of article. 


squares of the differences between the observed 
and estimated values of Y, a minimum.) Inthe 
case at hand this is a matter of writing Yj (i = 1, 
2,3,4), weighted cumulative grade average, for 
each of the six schools of the University, asa lin- 
ear combination of the Xp (n = 3,4): VAT score, 
MAT score, percentile rank in secondary-school 
graduating class, and weighted cumulative grade 
average through the previous undergraduate year. 
This notation implies that n = 3, i = 1 isthe case 
of predicting freshman cumulative grade average, 
while n = 4, i = 2,3,4 are the cases of predicting 
sophomore, junior, or senior cumulative grade 
averages. 

From the foregoing it is evident that the com- 
plete solution would require four regression equa- 
tions for each of the six schools, or twenty-four 
regression equations in all. These twenty-four 
equations would permit the prediction of future 
academic status from VAT score, MAT score, 
percentile rank in secondary-school graduating 
class and current cumulative grade-point aver - 
age. (All of these prediction possibilities, how- 
ever, are predicatedon the assumption that vari- 
ous Statistical significance tests will be met. ) 

Before a complete regression analysis can be 
performed certain assumptions concerning the 
original data must be made and, where possible, 
tested, viz: 


1. The Xp are fixed variates and may be 
looked upon as population parameters. 


. For a fixed set of X's, the Y’s associ- 
ated with this set are normally and in- 
dependently distributed. 


. For any set of X’s, the variance of Y 
shall be the same (this is the assump- 
tion of homoscedasticity). le 


Another assumption which is not listed in the 
above three, but which is perhaps the most im- 
portant one in the regression analysis, must also 
be tested, viz., the linearity of regression of 
any Xn On Y or on any other X used in a particu- 
lar regression equation. This assumption was 
tested by the familiar statistic n* (Eta square). 
Assumption (1) is in the nature of a postulate 
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and must be made in order to satisfy the require- 
ment of reliability of the X,. The first part of 
assumption (2) was tested by using the X*-test 
(chi square test) of normality. However, the 
normality of the marginal distributions does not 
insure normality in (2) unless regression is lin- 
ear and the condition of homoscedasticity is ful- 
filled. Hence, assumption (3) was tested by us- 
ing the procedure developed by Hartley for test- 
ing the homogeneity of variance. 

One remark on notation must be clarified, 
the notation (X;, Xj; X,) is employed to mean 
that the variables x, and X; are under consider- 
ation for all students who completed the kth year. 
Correspondingly, (Xj; X,) is employed to mean 
that the variable Xj is under consideration for 
all students who completed the kth year. 


Linearity of Regression 


Since 216 zero-order intercorrelations were 
involved in the complete study, it was decided 
to choose a representative sample of correlation 
tables to which tests of linearity of regression 
could be applied. Inferences concerning the as- 
sumption of linearity of regression were made 
from the results obtained from this sample. The 
rationale for the selection of the sample was as 
follows: 


1. All permissible combinations of the seven 
variables involved in the study (Xj, Xg, X3, Xq4, 
Xs, Xg, X7) except X5), (X5, Xg),and(X¢, 
X7) were considered; there were fifteen such 
combinations. That the regressions of X4 onX5, 
X5 on Xg, and X¢g on X7 were linear could be 
seen from the correlation tables and the extreme - 
ly high values obtained for the correlation coef- 
ficients: r > . 88 in all cases. 

2. By inspecting the correlation tables for 
particular combinations of variables, for all un- 
dergraduate levels and admission categories 
(six schools of the University), it was found that 
families of tables corresponding to the fifteen 
combinations in (1) could be formed on the basis 
of degree of linearity of regression. Thus the 
correlation tables were arranged in fifteen 
groups. 

3. One member of each of these fifteen fami- 
lies was selected at random. However, no dup- 
lication of admission category and underg rad- 
uate level was permitted so that a wide sample 
could be achieved. 

4. Nine combinations of undergraduate level 
and admission category would remain-unte sted 
by the above method; hence, the correlation table 
showing the most apparent nonlinearity, for each 
of these nine combinations, was chosen to be test- 
ed for linearity of regression. 


The statistic Eyx (sample estimate of Nyx) was 
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computed for each of the twenty-four correlation 
tables. 

The null hypothesis, that the true regression 
is linear, was tested by comparing the computed 
value of 


N-6 
Bes 


for each of the twenty-four correlation tables with 
the entries in Snedecor’s table for ny = b - 2 and 
ng = N - b degrees of freedom (where N is the num- 
ber of cases in an individual correlation table and 
b is the number of arrays in the x-direction). A 
significant value of F indicated a significant de- 
parture from linearity. Only one of the cor re- 
lation tables displayed a significant departure 
from linearity at the 5% level. 

Table I gives the summary data for the tests 
of linearity of regression. Since only one of the 
twenty-four correlation tables tested, (X;, X3; 
X4) in the Bachelor of Arts program, showed a 
significant departure from linearity at the le vel 
indicated, the assumption of linearity of reg res- 
sion of any Xp on Y or on any other X used in 
any regression equation in the study was consid- 
ered tenable. 


Normality 


In order to test the normality assumption, it 
was not necessary to employ 60 elaborate a 
scheme for selecting distributions to be exam- 
ined as that used in testing linearity of regres- 
sion. The structure of the study reduces the ad- 
missible distributions for this test. For example, 
the marginal distributions of XQ in all correlation 
tables for a particular undergraduate level andad- 
mission category are identical since the same 
grouping scheme was employed throughout the 
study. Hence, the 216 correlation tables reduce 
to 114 marginal distributions, nineteen for each 
admission category. That this reduction in ad- 
missible distributions can be made is apparent 
when it is recalled that four variables are in- 
volved in the freshman year, five in the sopho- 
more year, five in the junior year, and five in 
the senior year for each admission category; and 
the grouping scheme is constant. 

In order that the normality of each of the sev- 
en variables (X;,X9,X3,X4, X5, Xg, X7) could be 
tested for each admission category, it was de- 
cided to test all variables in the freshman year, 
the variable X5 in the sophomore year, and all 
variables in the senior year. Thus, the dist ri- 
butions of X3 and Xq were testedin the 
freshman year, the distribution of X5 in the soph- 
omore year, and the distributions of X ,Xq,Xs, 
Xg, and X7 in the senior year. Inajl, this amount- 
ed to 60 tests of normality. 

The normality of a given marginal distribu- 
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TABLE I 


TEST OF LINEARITY OF REGRESSION —STATISTICAL SUMMARY 


Admission 
Category 


Variables 


Agriculture 


Bachelor of 
Arts 


Bachelor of 
Science 


Business Ad- 


ministration 


School of Ed- 


ucation 


Engineering 


X4;X4) 
(X3, X5;X5) 
(X1, X@;X¢@) 
(X1,X3;X7) 


(Xo, Xg;X5) 
(X1,X5;X¢) 


(X3, X4;X4) 
(X9, X4;X5) 
X4;X¢@) 
(X3, X7;X7) 


(X9, X3;X4) 
(X14, X5;X5) 
(X9, Xg;X@) 


(Ky, X3;X4) 
(X1,X4;X5) 
(X3, Xg;X@) 
X7;X7) 


X4;X4) 
(X14, X3;X5) 
(X3, X5;X@) 
(X14, X@;X7) 
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E* E*-r? sas, ny 
.1543 .0483 «8457 17 231 0.7759 
=©.0314 8924 15 193 0. 4529 
. 1455 .1014 . 8545 10 146 1.7330 
.0936 .0779 .9064 4 133 1.4281 
. 0816 0418 . 9184 8 374 
.0888  .0289 11 315 0. 9078 
. 2124 . 0463 . 7876 11 237 1. 3203 
X7;X7) 2261 .0505 7739 9 214 1. 5527 
po . 2736 . 0825 . 1264 18 211 1. 3316 
.1895  .1018 .8105 14 168 1. 5072 
.1258 .0854 .8742 13 115 0. 8643 
.1835 .0539 10 105 0. 6930 
.0656 .0503 .9344 4 250 1. 6812 
.1297 .0708 8703 18 180 0. 8140 
.2036 .1475 .7964 15 118 1. 4509 
(X3, Xg;X7) .1844 .0006 10 105 0. 0063 
.1143 9422 7 109 0.9545 
| . 2004 .1072 . 7996 14 88 0. 8429 
.2514 .1394 7486 10 72 1. 3406 
.1368 .0685  .8632 63 0. 6253 
.1945 .0335 .8055 15 192 0. 5325 
. 1990 .0397 . 8010 15 163 0. 5390 
.1508 .0820 .8429 10 137 1. 3234 
.1048 BH. 10 124 0.7787 
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TABLE Il 
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VALUE OF x3 AND CORRESPONDING P FOR TESTS OF ‘“‘GOODNESS OF FIT” 


OF THEORETICAL NORMAL DISTRIBUTION TO OBSERVED DISTRIBUTION 


Variable 


Agriculture 


Bachelor of Arts 


Bachelor of Science 


2 


(X9;X4) 
(Xq;X4) 
(X4;X4) 
(X9;X7) 
(X1;X7) 
(X3;X7) 


(X7;X7) 


9.94 
10.54 
11. 88 
14.55 
17.17 

8. 80 

5. 96 
13. 21 
39. 26 


17.77 


. 30>P>. 
.20>P>. 
.05>P>. 
.30>P>. 
.10>P>. 
.40>P >. 30 
. 60>P>. 50 


.05>P>. 02 


P< 001 


.01>P>. 001 


.40>P>. 30 


.95>P>. 90 


P<. 001 


.20>P>.10 
.01>P>. 001 
.40>P>. 30 


60>P>. 50 


P< 001 
P< 001 


P<. 001 


.05>P>. 02 


. 80>P>. 70 


P<. 001 


.05>P>. 02 
.80>P>.70 
.60>P>.50 


.20>P>.10 


P<. 001 


. 20>P>.10 


.50>P>. 40 
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n Pp n Pp n P 
0d. 10 20.49 
7 12 ll 1.10 
5 5 37. 04 4 30. 08 
12 13 18. 35 12 21. 20 
10 9 26.28 11 
i 9 10.52 9 7.32 
7 10 8.020 8 11.65 
5 4 25. 43 2 14. 69 
6 m7 26.03 


June, 1957) 


TABLE I 
(Continued) 


Business Administration Education Engineering 


P 


- .O1>P>.001 


P< 001 

P<. 001 
. T10>P>. 60 
.01>P>.001 
. 20>P>.10 
.05>P>. 02 
.02>P>.01 
.01>P>.001 


.01>P>.001 
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n % | a n P 
02.077 8 14.85 .10>P>.05 7 8.29 .40>P>.30 
9 35.92 8 3.83 .90>P>.80 10 12.00 .30>P>.20 
5 23.60 4 7.48 .20>P>.10 4 25.74 P<.001 
1410.87 9 19.93 .02>P>.01 12 14.35 .30>P>.20 
9 26.82 7 6.26 .60>P>.50 7 39.86 P< 001 
7 10.46 7 4.14 .80>P>.70 6 3.46 .80>P>.70 
8 17.33 6 4.88 .60>P>.50 9 9,09 .50>P>.40 
4 12.02 3 8.91 .05>P>.02 2 26.38 P< 001 
| 6 20.17 4 6.25 .20>P>.10 7 9.04 .30>P>.20 
5 8.39 © 4 2.83 .60>P>.50 6 13.33 .05>P>.02 
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TABLE Ill 


TEST OF HOMOGENEITY OF VARIANCE—STATISTICAL SUMMARY 


Variables School 


College of 
(X1,%4;X4) Agriculture 


Bachelor 
(Xo, X4;Xq) of Arts 


Bachelor 


of Arts 


Bachelor of 
(Xg,X4;Xq4) Science 


Business 
Administration 


School of 
(X4,X5;X5) Education 


School of 
(X5, Education 


College of 
(Xg, X7;X7) Engineering 
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Mo P 
13.26 P>.05 


June, 1947) 


tion was tested by fitting a normal curve to the 
data, using the observed mean and standard de- 
viation as estimates of the theoretical parame- 
ters, and then computing the corresponding *} 
(chi square). The computed value of 4 was re- 
ferred to a probability scale with n= k - 3 de- 
grees of freedom; (where k is the number of clas- 
ses in the marginal distribution) to test the null 
hypothesis, that the deviation of the sample from 
the theoretical normal distribution was due to 
sampling fluctuations. The following conditions 
had to be fulfilled in order to apply the x? test: 


1. No theoretical frequency should be very 
small. 


. The number of classes should not be very 
large. 


It was therefore necessary to pool, as is stand- 
ard procedure, the frequencies at the ends of the 
distributions so that no class had a theoretical 
frequency of less than five. (Cramér3 rec om - 
mends pooling until the expected number in any 
class is at least ten. On the other hand, Coch- 
ran4* has shown that, in some cases at least, 
numbers as small as ‘‘one’’ may be permitted 
without seriously affecting the validity of the 
test. It seems that pooling tends to increase 
the calculated probability, and hence todiminish 
the chance of rejecting the null hypothesis.) 

A statistical summary of the <* test for the 
60 distributions tested is given in’Table II. The 
value, P, in Table II is the probability of obtain- 
ing a value of x* as large as, or larger than 
the observed *%. The hypothesis, that the under- 
lying distribution is in fact normal, is to be re- 
jected whenever P< .05. 

With the range P<:.05 assigned for rejection 
of the null hypothesis the following observations 
were made from Table II: 


1. The distributions for the variables Xj and 
Xp» refute the hypothesis of normality in 
four of twenty-four tests; 


. The distributions for the variable X3 re- 
fute the hypothesis of normality in ten of 
twelve tests; 


. The distributions of the variables X4, X5, 
Xg, and X7 refute the hypothesis of norm- 
ality in eleven of twenty-four tests. 


Thus twenty-five of the sixty tests refute the 
assumption of normality at the 5% level. Since 
the standard error of estimate is dependent upon 
the normality assumption for its interpretation, 
these results imply that the standard error of es- 
timate will in any event have to be interpreted 
with caution. 
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Homogeneity of Variance 


If the assumption of homoscedasticity c ould 
be justified, it would be possible to substitute one 
measure of error in place of the several, numer- 
ically different, array standard deviations. Thus 
the present section is devoted to testing the as- 
sumption of homoscedasticity which may be stat- 
ed as follows: 

Suppose there are b arrays ina correlation 
table, in the x-direction, with frequencies Nj, N2, 

, Ng and variances .,8f. The hy- 
pothesis is that of = Of = ie., the 
b samples have ween rawn from normal popula - 
tions having a common variance. 

Three tests exist for testing this hypothesis: 
the L;-criterion, used by Neyman and Pearson®; 
the Bartlett M-test§; and Hartley's? modification 
of the M-test. In the present study it was decided 
to use Hartley’s test, since, as Johnson® points 
out, Bartlett’s test is advantageous in compari- 
son with L;-test when the sample size is larger 
than sixty and since further, Hartley’s test is 
more convenient as well as more accurate than 
the M-test. Tables for Hartley’s test have been 
compiled by Thompson and Morrington9. 

Since one of the conditions of Hartley's test, 
namely the number of entries per array shall not 
be less than two, applied to only a few marginal 
distributions, it was decided to postpone the test, 
in the computational procedure, until the regres- 
sion analysis had been completed. Of the forty- 
eight correlation tables remaining in the final re- 
gression analysis only four had marginal distri- 
butions fulfilling the aforementioned condition 
for the application of Hartley's test. Therefore, 
in order to achieve a more representative sample, 
four additional correlation tables were chosen at 
random from those remaining and the classes 
pooled to fulfill this condition of Hartley's test. 

A statistical summary of the eight tests of the 
homogeneity of variance is givenin TableIIl. The 
value of P in Table III is the probability of ob- 
taining an M larger than the observed Mj. A suf- 
ficiently large Mo, one such that F< .05, result- 
ed in a rejection of the null hypothesis of a com- 
mon variance. From Table III it is apparent that 
in seven of the eight cases tested, the hypothesis 
of a common variance was tenable at the 5% level. 
Hence, the condition of homoscedasticity was 
considered fulfilled. 


Summary 


The analysis shows that for data such as VAT 
score, MAT score, and rank in secondary school 
graduating class one must be cautious inapplying 
multiple regression techniques in the prediction 
of academic success. 

The underlying assumption of linearity of re- 
gression seems to be tenable, as does the assump- 
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homogeniety of variance for the array 
distributions. The normality assumption, how- 
ever, seems to be very much in doubt. Since 
the standard error of estimate is dependent up- 
on the normality assumption for its interpreta- 
tion, these results imply that the standarderror 
of estimate will in any event have to be interpre- 
ted with caution. 

Generally, these results indicate that more 
care must be exercised in employing multiple 
regression techniques than is currently the case. 
Since the analysis is based upon certain definite 
conditions or assumptions, it is imperative that 
these assumptions be analyzed. 
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THE INTERRELATIONSHIP OF VOCABULARY, 
COMPREHENSION AND RATE AMONG 
DISABLED READERS 


JAMES C. REED and ROGER S. PEPPER 
Wayne University 


THERE HAVE been numerous scientific stud- 
ies done to determine the nature of the reading 
act. Those investigations which have had as 
their aim the identification of parameters gov- 
erning reading have frequently employed factor 
analysis. Studies which have been done on c ol- 
lege populations, such as those of Pankaskie (9), 
Davis (2), Langsman (6) and Hall and Robinson 
(4), to mention only a few, have identified var- 
ious facets of reading. The number of factors 
identified have differed according to the number 
and type of tests employed and the manner in 
which the factor analyses were carried out. 
However, there is general agreement that there 
is a vocabulary component, a factor involving 
comprehension of factual material, and one of 
speed of comprehension. By and large, these 
and similar studies have been done on a ‘‘norm- 
al reader’’ population. The subjects used in 
these studies have generally not had reading dis- 
abilities. While the factors of rate, vocabulary, 
and comprehension have been identified, to the 
writers’ knowledge there have been no studies 
done on a college population to determine how 
these variables interact among persons havinga 
reading disability. The reading clinician, how- 
ever, does not see normal readers; his profes- 
sional concern is with the deviates andhe needs 
to know whether the factors which have been 
found to be present in reading operate in the 
same way for a deviate as they do for a normal 
reader. 


The Problem 


There are many ways of defining a reading 
disability. The reader is referred to any text 
on remedial reading (5,8,10). However, it has 
been defined by some as a discrepancy between 
listening comprehension and silent reading com- 
prehension, and by some as a discrepancy be- 
tween scores on an arithmetic test and scores 
on a reading test. Others have statedthat a 
reading disability is present when there is a dif- 
ference between some measure of intellectual - 
capacity, such as the Stanford-Binet mental age, 
and some measure of reading level. All of the 
definitions subsume a disparity between mani- 
fest reading achievement and an estimate of po- 
tential reading ability. For the purpose of this 


study, a reading disability has been definedas ex- 
treme differences among the variables of rate, 


‘ vocabulary and comprehension when these have 


been measured by the same reading test. It has 
been assumed that if a person makes ahighscore 
on any of these three factors, he has the poten - 
tial ability to read well. One who scores low in 
all areas is considered to be a poor reader, 
rather than disabled. An individual who scores 
high in all areas is said to be a good reader. It 
is recognized that the foregoing definition ofa 
reading disability, while methodologically sound, 
may have limited generality. Furthermore, a 
one-factor theory of reading is not a necessary 
concomitant of such a definition, but there is at 
least the implicit assumption that a general fac- 
tor is present in reading. The problem of this 
investigation, then, is to determine the interre- 
lationship of rate, vocabulary and comprehension 
among groups defined as having a reading disabil- 
ity. These reading disability cases are compared 
with groups who read well and groups who read 
poorly. 


The Procedure 


The Survey Section of the Diagnostic Reading 
Tests by Triggs et al., (11) was administered to 
approximately 2 ayne University students 
enrolled in freshman English. This testis divid- 
ed into three parts: general reading, from which 
a rate score is obtained, vocabulary and compre 
hension. On the general reading section the stu- 
dent is required to read a story approximately 
1800 words long and answer 20 questions about it. 
A total of 15 minutes is allowed for this section 
and the rate of reading is determined by the num- 
ber of words read during the first three minutes. 
The vocabulary test has a ten-minute time limit 
and consists of 60 items. Each item is a defini- 
tion followed by five words, one of which is cor- 
rect, and the score is the total number right. 
The comprehension section has a fifteen-minute 
time limit and consists of four passages with five 
questions following each passage; but the compre- 
hension score is the total number correct on this 
section plus the total number of questions an- 
swered correctly on the general reading section. 

Local percentile norms were established for 
the freshman English students of Wayne. The 
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80th and 20th percentile ranks were usedas cut- 
ting points. Subjects whose scores were at or 
above the 80th percentile rank were designated 
a8 high. Those whose scores were at or below 
the 20th percentile rank were called low. Three 
studies were made. For the first study, individ- 
uals were selected on the basis of their rate and 
comprehension scores. In the second study the 
individuals were chosen on the basis of their 
rate and vocabulary scores. In the third, the 
selection was made according to the vocabulary 
and comprehension scores. In each study the 
individuals were divided into four groups: (1) high- 
high, (2) low-low, (3) high-low, and (4) low-high. 
A person with a high-high classification is at or 
above the 80th percentile on two subtests. A low- 
low is a person at or below the 20th percentile 
on two subtests. A high-low person is one with 
a score at or above the 80th percentile on one 
subtest and at or below the 20th percentile on 
another subtest. A low-high person is one with 
scores just the opposite of a high-iow’s. Per- 
sons in these last two groups, high-lowandlow- 
high, are defined as having a reading disability. 
The other two groups are the good and the poor 
readers with whom the disability groups are be- 
ing compared. 

From each classification, 25 persons were 
selected by the use of a table of random num - 
bers. N = 100 for each study. In general, each 
of the studies used different individuals. How- 
ever, due to the random process of selection, 
some individuals appeared in More than one 
study. 


Analysis of the Results 


In each of the three studies, a two-way anal- 
ysis of variance was used to determine the inter- 
relationship of rate, vocabulary and comprehen- 
sion. The effect of either or both of any pair 
of variables upon the variance of the third was 
studied. Determining interrelationships is also 
a problem for multiple correlation and multiple 
regression; however, these techniques would not 
be suitable in the present study. Due to the way 
in which the groups were classified, the margin- 
al distributions would not be normal, hence, dif- 
ficulty would have been encountered in mak ing 
tests of significance had multiple correlation 
been used. That technique would be appropriate 
only if a random sample had been drawn from 
the entire population of N = 2000. 

Since each of the categories in the two-way 
classification is fixed, Model I is appropriate, 
and the proper error term is the within cells 
variance. That this is so can also be seen by 
examining the expected values of the Mean 
Squares. (For a discussion of Models inthe An- 
alysis of Variance, see references 1, 3,7, 12.) 
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The summaries of the two-way analyses are 
presented in Tables I, II, and III]. The results 
will be considered separately for each analysis. 

With vocabulary the dependent variable F was 
found to be significant at the . 5% level for rate 
and significant beyond the . 1% level for compre- 
hension. No significant interaction was found. 

In the second study, with comprehension the 
dependent variable F was found to be significant 
between the 5% and the 2% levels for rate, and 
significant beyond the .1% level for vocabulary. 
No significant interaction variance was found. 

In the third study, where rate was the depend- 
ent variable, F was found to be significant beyond 
the . 5% level for both vocabulary and comprehen- 
sion, and, again, the interaction was not signifi-_ 
cant. 


Discussion and Conclusions 


The foregoing results need to be interpreted 
cautiously. The various scores on the Diagnos- 
tic Survey Test are correlated postively. As such 
the distributions of the scores beyond the points 
of truncation may not be normal and heterogene- 
ity of variance may be present even though it 
was not detected by Bartlett’s test. An asymmet- 
rical distribution might be more likely to oc cur 
among the groups classified as normal, that is 
the low-low and the high-high categories, as 
these are the tails of a normal distribution. The 
number of cases falling within the disabled cate- 
gories, low-high and high-low, was much fewer 
than in the low-low and high-high classifications. 
In fact, a total of only 26 out of the entire 2000 
cases was found for the high comprehension-low 
vocabulary group. Due to the positive correla- 
tion of the variables, coupled with the smaller 
population numbers of certain categories and the 
way in which the groups were selected, itis pos- 
sible that the assumptions underlying an analysis 
of variance have not been met. However, a vis- 
ual inspection of the data did not reveal marked 
departure from normality. 

Under the restrictions of the previous re- 
marks, several implications can be drawn from 
the results. Of interest is the interpretation of 
the insignificant interaction. In general, non- 
significant differences mean only thata specified 
hypothesis cannot be rejected. It may be thatno 
differences actually exist, or it may bethat, due 
to the power of the test, a specified level of sig- 
nificance was not reached. In the situation at 
hand, the insignificant interaction does not mean 
that the two variables have zero correlation. The 
fact that in each of the two-way classification 
studies the main effects were all significant, with 
one possible exception, shows that the variables 
are related. Consider the exact nature of the 
model; Ejj=&.. + aj+Aj+ Eij is 
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TABLE I 


VARIANCES AND SUMMARY OF THE ANALYSIS OF VARIANCE 
OF VOCABULARY SCORES 


Mean 49.12 42. 80 35.24 | 


Variance 54. 54 66.00 97.77 


Source of 


Mean Expected Value 
Variation 


Square of Mean Square 


Rate 542.89 ; + 50 ZR? 


Comprehension 3733. 21 ‘ 2+ 50 


Interaction 68. 89 2 + 25 =(RC)* 


Within Cells 96 65. 94 


*Legend: H > 80 percentile comprehension 


L < 20 percentile rate 


333 
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TABLE Il 


MEANS, VARIANCES AND SUMMARY OF THE ANALYSIS OF VARIANCE 
OF COMPREHENSION SCORES 


Group n = 25 HyH,* LH, LyL, 


Mean 32. 36 31.92 28.12 24. 36 


Variance 12. 82 11.83 33. 84 24.99 


Source of Mean Expected Value 
Variation Square of Mean Square 


Rate 110. 25 . o* + 50 =R? 
Vocabulary 870. 25 o? + 50 EV" 


Interaction 68. 89 o? + 25 =(RV)? 


WitKin Cells 96 20. 90 o2 


*Legend: H> 80 percentile vocabulary 


L< 20 percentile rate 
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TABLE Ill 


MEANS, VARIANCES AND SUMMARY OF THE ANALYSIS OF VAPIANCE 
OF RATE SCORES 


Group n = 25 L, Hy 


Mean 65. 88 65. 76 58. 85 


Variance 141.19 175.19 211.53 


Source of Mean 


Expected Value 
Variation Square 


of Mean Square 


Comprehension 1857. 61 o? + 50 =C? 


Vocabulary 1909. 69 o? + 50 XV" 


Interaction 75. 69 o? + 25 X(CV)? 


Within Cells 96 175. 21 


*Legend: H > 80 percentile * = comprehension 


L < 20 percentile vocabulary 
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the true mean of the cell. isthe grand 
mean of the population. a is the deviation of 
the grand mean from the row mean -6_ ). 

fi is the deviation of the grand mean from the col- 
umn mean (6, j- ). af is the interaction 
(6 \j- and is the error component. 


Assume (the interaction) is 0. The cell 
mean can be expressed as the sum of two parts, 
one due to the ‘‘row effect’’ and the other due to 
the ‘‘column effect’’, together with a constant. 
If the interaction were significant, it would mean 
that some combination of the two factors would 
lead to an unfavorable result, others to a favor- 
able result, as compared with the results calcu- 
lated from the row and column means. In gener- 
al, under Model I, when the interaction is signif - 
icant, there is not much interest in testing the 
main effects, although there is no logical objec- 
tion to doing so. When the interaction is 0, the 
effects of the two factors can be considered to be 
independent. 

Apply the foregoing discussion to the relation- 
ship of the variables being considered. It can 
be said, for example, that while comprehension 
and vocabulary are correlated, their effects on 
rate are additive since the interaction is not sig- 
nificant. At least, that hypothesis cannot be re- 
jected. In other words, the mean rate score for 
the ijt cell can be expressed in terms ofacom- 
prehension effect plus a vocabulary, effect and a 
constant. To be more concrete, under the as- 
sumption of additivity, persons who are high in 
both vocabulary and comprehension would be ex- 
pected to have a higher rate score than those 
high in one and low in the other. 

If one is willing to assume a linear model with 
additivity, then the definition of a reading dis a- 
bility as used in this study appears to have some 
merit. For the purpose of screening individuals 
for further testing or possible short-term train- 
ing, the classifications as suggested may have 
use. An individual high in one reading skill but 
low in another will not only require less time 
than one who is low in all, but he would bea saf- 
er bet for success. The latter, the ‘‘low-low’’ 
individual, may be a poor reader, but doing the 
best he can with generally limited abilities. Of 
course, with reading disability defined othe r- 
wise, he may be a severely retarded reader 
when his reading achievement is compared with 
his intellectual capacity, in which case he would 
probably require individual rather than group 
training. 

' Under the same assumption of additivity, it 
can be said that improving skill in one area 
of reading may contribute to proficiency in an- 
other. There may be reason to doubt the oft - 
repeated statement to the effect that all reading 
skills must be taught. Logically, however, 
whether or not improvement is obtained in skills 
other than the one being stressed will depend on 
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the particular skill involved. Developing vocab- 
ulary may result in increased comprehension. 
However, rate training will probably not contrib- 
ute to vocabulary, although it may result ina 
higher vocabulary score being obtained ona timed 
test. 

To answer the original question posed in this 
investigation, the variables herein studied ap- 
pear to operate among reading deviates in the 
same way as they do ina normal population. 
Furthermore, when two of the three variables 
are used asa basis for classification, sub- 
jects who are high on both will be high on the 
third. Subjects high in one but low inthe second 
will tend to be higher on the third than those who 
are low in both. While rate, vocabulary andcom- 
prehension are related, the separate effects of 
any two of them on the third appear to be addi- 
tive. 

In addition to the interrelationships as dis- 
cussed in the foregoing paragraphs, the follow- 
ing statements can be made about the variables 
themselves: 

Vocabulary— The score on the vocabulary test 
is affected by rate. It is a timed test and tocom- 
plete it within the specified limits, one must pro- 
ceed at the rate of answering six questions a min- 
ute. However, judging only from the magnitude 
of the differences among the means, it appears 
that the time element affects those with good com - 
prehension more than those with poor comprehen- 
sion. The data suggest that for good comprehend- 
ers with a slow rate, the vocabulary score on this 
test may be an under-estimate of their actual 
word power. On the other hand, for those who 
are low in comprehension the vocabulary sc ore 
may be a valid estimate of their word knowledge 
regardless of rate. 

Comprehension—Of the variables studied, this 
one appears to be related only to vocabulary. 
True, F for rate was significant beyond the 5% 
level, but it is not believed to be important. Cer- 
tainly, there is no important difference between 
the means of the high vocabulary-high rate group 
and the high vocabulary-low rate group. It may 
be that there is some small advantage for those 
who read rapidly in that they can answer the ques- 
tions and have time to check their work, but the 
time element on the comprehension section does 
not seem to matter greatly. As would be expect- 
ed, the comprehension score is closely related 
to the vocabulary score, and this relationship 
needs no explanation. 

Rate—Perhaps the most interesting finding of 
this study is the relationship of rate to the vari- 
ables of comprehension and vocabulary. Since 
rate is so much a function of vocabulary and com - 
prehension, the question is raised as to whether 
it has a variance of its own. Perhaps the most 
important variables governing speed of reading, 
instead of lying in the perceptual domain, canbe 
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accounted for by such factors as rate of concept 
formation, organizational ability and general 
word knowledge. One may well wonder as to 
the justification of such training devices as read- 
ing films and tachistoscopes. The findings also 
suggest that it does not appear profitable to use 
rate as a measure of potential reading ability. 
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A QUICK AND DIRTY METHOD FOR ESTI- 
MATING MULTIPLE CORRELATIONS 


WILLIAM J. MOONAN * 
USN Personnel Research Field Activity 
San Diego, California 


1. Introduction 


IT IS WELL known that the lower bound of the 
estimate of the multiple correlation is the larg- 
est zero-order product moment correlation coef- 
ficient which exists between the criterion var i- 
able and the independent variables. Of course, 
the upper bound is unity. Frequently we desire 
to know a more accurate estimate than is provid- 
ed by these two limits, particularly if they are 
quite divergent and if a satisfactory estimate 
can be easily obtained. This knowledge is valu- 
able because we can use such an estimate to de- 
cide whether or not it is worthwhile to proceed 
with the evaluation of the multiple regression 
equation or the maximum likelihood estimate of 
the multiple correlation. 

The purpose of this note is to report a pro - 
cedure which enables a quick estimation of the 
multiple correlation for any number of independ- 
ent variables. The estimate given here is very 
simply found if the zero-order correlations 
among the independent variables and with the de- 
pendent variable are available. The state of 
knowledge regarding the precision properties of 
the suggested estimate is, at present, purely em- 
pirical. Consequently, the method cannot be of- 
fered with as much statistical detail as desirable. 
However, the procedure has been tried with sev- 
eral examples and, in most cases, has provided 
estimates which are surprisingly close to the 
maximum likelihood estimates even under condi- 
tions which would indicate that they should be 
quite different. Of course, optimally, the real 
value of the estimate provided here should be as- 
sessed according to how well it estimates the 
population multiple correlation. 

The author realizes that the act of showing 
that the method ‘‘works’’ with several sets of da- 
ta does not prove that it is ‘‘good’’ in general. 
However, it does seem to add some degree of 
credibility to the procedure and this type of infor- 
mation is, at present, the best available. It 
should be emphasized that this empirical evi- 
dence, although encouraging, is not too substan- 
tial and anyone who uses the method is advised 
to regard his results accordingly. Inother words, 


the estimate is ‘‘dirty’’, but the degree of this 
dirtiness is unknown. 


2. Notation and Preliminaries 


Capital letters, except for the symbols R and 
R, will stand for matrices or vectors. A andA 
will denote non-singular, symmetrical, square 
intercorrelation matrices. The elements of A 
are r(i,j); i, j=1,...,k where r(i,i) equals 1 and 
r(i, j) for if j equals the product-moment corre- 
lation between the i and jth independent variables. 

The elements of the main diagonal of A are 1 
and all other elements are equal to the constant, 


k 


(1) 
i=l 


That is, the non-diagonal elements of A are the 
average of the non-diagonal intercorrelations of 
A. We may term Aa centro-iso-symmetric ma- 
trix since its non-diagonal elements are all equal 
to r and its diagonal elements equal unity. Thus, 
if we think of the matrix as describing a physical 
ellipsoid, it would have the same sym metrical 
properties in all directions with respect to the 
primary principal axis of the ellipsoid. The in- 
verses of A and A are indicated by A~! and A>}. 

C will indicate a vector consisting of one row 
and k columns. Its elements will be the intercor- 
relations of the independent variables, x(i) and 
the criterion variable, y. These elements are 
denoted by r(i;y); i= 1,...,k. The transpose of 
C is indicated by C'. In this paper, primes will 
always indicate transposed vectors. 

The maximum likelihood estimate of the mul 
tiple correlation, i.e., R, is given by the square 
root of the quadratic form CA~!C', that is 


(2) R = 


The inverse of any centro-iso-symmetric matrix 
and, in particular A, has been given by Roy and 
Sarhan (9). The main diagonal elements of A-! 
are all equal and may be denoted by g = 6e, and 


*The opinions expressed are solely those of the author and are in no way officials; nor are they intended 
to be construed as representing those of the |, S. Naval Personnel Research Field Activity or the Pureau 


of Naval Personnel. 
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all non-diagonal elements are also equal andare 
denoted by h = -6F, wheref is defined by (1), 


(3) 4 


1/{ (1-F)(1+k-1 F)], and 


3. The Method and an Example 


The procedure suggested here amounts tocal- 


culating F from A, finding the inverse of A, and 
calculating 


(4) R - (cA-lc' 


To evaluate the procedure, we will compare R 
to R as calculated from (2). To illustrate the 
calculations, consider the following information 
which has been taken from unpublisheddata. Let, 


1. 000 323 246 
| 1,000 651 . 537 
.651 1.000 623 


C= [.261 484. 393] 


3.4 
In this k = 4 case, and because © 2 r(i,j) = 
i=l poi 


183 + .323 + .246 + .651 + .537 + .623 = 2.563, 
= 2(2. 563)/12 = .427, = 1/(. 573)(1+3{. 427)) 

= 1/1. 3070 = .765, and e = 1 + 2(. 427) = 1. 854. 

The value of g = Ge is 1.418 and h = -0F = -.327. 
It is recommended that the arithmetic be checked 
at this point by determining if g + k-Ihf=1. For 
this example, 1.418 + 3(-.327)(.427) = .999, 

which is satisfactory when rounding errors are 

considered. 


Therefore, 
1.418 927 -. 327 -, 8 
|--327 1.418 -. 327 $87 
1s, -. 327 1.418 -. 327 
-. 327 -. 327 -, 327 1.418 


If the matrix multiplication indicated by the 
triple matrix product CA-!C" , (4) is performed, 
we find R*= . 278197 so that R = .527. The max- 
imum likelihood estimate given by (2) is R= .540. 
So we see that in this case, the agreement be - 
tween R and R is quite good. 

The effort involved in multiplying CA-!C' can 
be reduced considerably due to the special char- 
acter of A-!. Note that in the process of multi- 


plying the ith column of A-! by C, all elements 
of C except the element which occurs in the ith 
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column, are multiplied by h. The element inthe 
i“ column is multiplied by g. Therefore, if we 
sum up the elements of C, i.e., 


k 
=@, say, 


and subtract out the ith element, we would have 
all the necessary values which need to be multi- 


plied by h. These can be listed in the vector D, 
where 


k 
(5) D=[ 2 r(isy)-r(isy)] = - 


Then, 

(6) R* - CA-'c' =[gC+hp]c' = Be" 
where, 

(7) B=[gC + hD}. 


For the example, 


gC = 1.418 [.281 .484 .303 .393] 


= [.398 .686 .430 .557]. 


4 
Since = 2 Psy) = 1.461, the elements of Dare 


1.461 - .281 = 1.180,1.461 - .484 = .977, 1.461 
- .303 = 1.158, and 1.461 - .393 = 1.068. We 
find 


hD = -. 327 [1.180 .977 1.158 1.068] 


= [-.386 -.319 -.379 -. 349]. 


Using equation (7) 
B= [.012 .367 .051 .208] 


and R® = BC' = .278197, giving R = .527. In ad- 
dition to the computational check, g + k-IhF = 1, 
it can be seen that the sum of the elements of the 
vectors D, hD and B are respectively equal 
to k-1@, k-ih@ and (g+k-Th). These checks 
should be applied at the appropriate time in the 
course of the computations. 

B was labeled as such because it approximates 
the standardized maximum likelihood regression 
coefficients which would be determined from the 
equation BA = C by the equation B = CA-!. The 
value of B, for this example is 


B= [.207 .457 -.199 .220]. 


This vector does not compare well with B. Ex- 
perience has shown that unless the r(i, j) are rel- 
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TABLE |! 


THE VALUES OF R AND R FOR DATA FROM SEVERAL PUBLISHED SOURCES 


Value of 
Source of Data k R R |R-R 
Kelly (5) 3 51 . $2 01 
Mahalanobis, et al. (6) 3 31 . 32 01 
Snedecor (10) 3 74 .14 00 
Tate (11) 3 73 01 
Walker and Lev (13) 3 66 . 68 02 
Griffin (2) ed 4 76 . 78 02 
Guilford (3) 4 70 Pe i! 01 
McNemar (7) 4 74 .72 02 
Peters and Van Voorhees (8) 4 73 .19 06 
Johnson (4) ig 5 70 . 90 20 
Waits (12) 5 50 . 50 00 
Wert, etal. (14) 5 44 . 38 06 
Greenberger and Ward (1) 20 40 43 03 
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atively homogeneous, and therefore A is agood 
representation of A, the B and B vectors are not 
particularly equivalent.: The values of R andR 
have appeared to be much more compatible. 
This is apparently due in part to the ‘‘averaging 
effect’ produced by ‘‘errors’’ in the elements of 
B counterbalancing each other in the evaluation 
of R* = BC’. Even though B may not agree pre- 
cisely with B, it may prove a useful starting 
point for methods such as the one given by Green- 
_ berger and Ward (1) for finding B by ite ration. 
In passing, it is interesting to note that when 

‘k = 2, R will exactly equal R and B will exactly 
equal B, since r is equal to r(1,2). Also, for 
an experienced operator, who knows the proced- 
ure, it takes about two minutes per independent 
variable to compute R if A and C are given and 
an electric desk calculator is available. 


4. Other Evidence 


The procedure has been applied to data taken 
from several textbooks and published articles 
which deal with statistical methods or research 
data. These examples have been selected be- 
cause the data were expressed in terms of 
product-moment correlation coefficients. This 
method of presentation was most useful for the 
application of the method suggested here. The 
results of the applications of the method appear 
in Table I. This table presents the source of 
the data, the number of independent var iables, 
the values of R and R and their absolute differ - 
ence, 

Only for the example given by Johnson (4) 
was R in serious disagreement with R. Scrutiny 
of the correlation data given by Johnson will 
show that the independent variables cannot be 
represented very accurately by a five-dimen- 
sional centro-iso-symmetric matrix with an 
TY = .293 and so we should not expect very good 
agreement between R and R. This particular ex- 
ample was included to caution the reader that the 
method should not be applied indiscriminantly. 

The problem of determining whether or not 
the method can profitably be applied to a set of 
data depends, of course, upon the character of 
A and C and the value of k. The use of the mean 
deviation of the r(i, j) suggests itself as a possi- 
ble way of obtaining a quickly determined esti- 
mate of whether A can be adequately represent- 
ed by A. The more homogeneous are corre la - 
tions in A, the better A can be represented by 
A. Other factors neglected in this evaluation 
are the ‘‘pattern’’ of the r(i,j) andthe r(i;y). 
These are as relevant as the magnitudes of the 
r(i, j) themselves and probably account for the 
fact that the | R-R| have not appeared, in the ex- 
amples on which the method has been tried so 
far, to be very related to the mean deviation of 
the r(i, j). It is with considerable regret that 
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guidance as to whether or not the method is use- 
ful for any particular problem must depend upon 
the user’s judgment as to whether or not A is ad- 
equately represented by A. The numerical.ex- 
amples show that considerable latitude in the de- 
cision is permissible, but caution must be exer- 
cised in doubtful cases. 

From the results of examples worked from 
the published and other unpublished data, itis the 
author’s judgment that the method holds reason- 
able promise for quickly providing a good esti- 
mate of multiple correlations providing that the 
r(i, j) are not extremely heterogeneous. 


$. Summary 


A procedure, which is arithmetically simple, 
has been given for the purpose of providinga 
quickly obtained estimate of multiple correla- 
tions. It has been empirically shown that the esti- 
mate provided by the procedure is ‘‘practically’ 
precise, in respect to the maximum likelihood 
estimate, in most cases. The user is cautioned 
that the method does not take into consideration 
the ‘‘pattern of the intercorrelations among the 
independent variables, but merely utilizes their 
average value and their number. Other things be- 
ing equal, it is expected therefore that the meth 
od becomes less exact as the heterogeneity of the 
intercorrelations among the independent vari - 
ables increases. The method was applied to 
several sets of published data and the results of 
these applications are presented. They general- 
ly indicate that the method is practical in the 
sense of providing estimates which are nearly 
equal to the maximum likelihood estimates of mul - 
tiple correlations. Statistical evidence relating 
to the mean and precision properties of the sug- 
gested estimate are, at present, unfortunately 
unknown. The user is cautioned accordingly. 

An arithmetic procedure was shown whereby 
the evaluation of a triple matrix product used to 
provide the multiple correlation estimate, R, 
could be reduced to the simple problem of mul- 
tiplying two vectors together. To this end, the 
quantities involved and defined in the p rocedure 
should be listed and evaluated in the following 
order: A,k,¥,0,e,g,h,C,gC,@, D, hD, B, BC', and 
finally (BC' )# which is equal to R. 
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